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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording method using the pulse dividing method such 
that the satisfied recording of the mark length 
modulation is performable. 

SOLUTION: In the case the mark length modulated 
information is recorded on a recording medium by the 
plural recording mark lengths, (i) the time-wise length nT 
of the recording mark is divided in order of „1T, „1T, „ 

1T f „2T, „2T „iT, „iT,..., „mT, „mT, „2T, and the 

arrangement is made so that the irradiation of the 
recording light having the recording power Pwi is made 
thereon in the time of „iT (1<i<m), and the irradiation of 
the recording light having the bias power Pbi such as 
PbKPwi and Pbi<Pwi+1 is made in the time of „iT (1<i< 
m), then (ii) in accordance with n of the time-wise length 
nT of the recording mark, m, „i, „i, „1 t „2, Pwi, Pbi are 
made variable, and for the time-wise length of at least 
one recording mark, the above pulse divided number m is 
settled >2, and also expression n/m>1.25 is satisfied for 
the time-wise lengths of all recording marks. 
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-7-/<$->£;jt-T«5t0T?fc.5. 02 (a) tsti 
*(DV-^$}gfiE-r*fc46(C, 02 (b) (Z^-f/^ — 
>£Jfll*«. SSnT (T(±&!£*P*;/$Ji»k nl*T 

(n-»7) TS. m=n-k (kli1X»2) ®<Z)1E® 

(02 (b) tl*k = K J? = 0. 5) 
U ll^roiH^/^UXitg^ai T (1 5 i g m ) £U 
<@*<&lEgt/<;i<XI:r£ j T (ISisSm) *-5^IH(D^- 

7/<;uxEiBiA<#iffl-rSo iag©fSofj t (i s i s 
m) (zfc^TIi, IH®/<r7— Pw©fBH3te£B3#U £ 
i T (1^iSm) ^S^lCfel^Ttt. Pb<Pwi 

tsi^UTx/i^-Pbo^^mm-r^. cross, 

,fc3l~, Z or j +I/Sj l*n«fcy tig^'h* < UTt «fe 
<. ZOj + Z£j =n-7? (tfliO. 0^Q^2. 0 

[00 13]-5*y, fitSEftWtfctN-tl*, nT7- > 

A^6— «ICk$gL5IL>fcm« (m=n-k. fcfc'Lk 
1*1 *f=l*2) |C»SJ mH¥9-28266 1^a 

rttf?— 9^raS*iE«SI-SiJffllUrLxfc (JUTT-I4C 
[OO 1 4] 

\.M*mmt\~*. y ±ies*^ p »./ * raia t its < 

(1) Gft£jnMEfcLEIMM£±lf«J|ft 

! j7^ra^*SIS-r4x«J:yK^glC)S 
C05ig£. *P^S2fc»£;gJi26fl:LT&^ 
p vOffiMJ £/J*3 < T 

[0015] (2) IE§i«&iI££.t(fT r — JffeSIU-h 

sjK»*^sjS<b**iTS^^ p v^mmr 

(*T?l±1fSi$ ((131. 2-1. 4m/s) -eroSHI^ 
P-V-9SSSTI42 3 1 +y»rfcSA<, 1 0fSilT-tt2 

3. 1ty»t*g|:g<<f5. ^i:<DVDS)i«:i? 
I4HS2 (3. 5m/s) -C£2£*Pv?SSIT(*3 



8. 2-j-y|^-efc*A<, 2teirei*i 9. i «>t «c 
[0016]±E(D. (2) ^&»A^«fe3l=, * 

y *§fi<o jt^-r x$ -ipx— $ eai u— k omi* c d . 
at. «Nf»- u— *f-o>*L*, -t*< y /st%T*< y sfttfai* 

Ofrfc £: ix 3 H®*** -5. ±t>< y B*IH £ 1* U— *f 

^±*< y *>3l*,t& y i=ii-€-*t-e*vg<S2 - 3 #05 

-*<iss<fiKKgf £ffii=T*<yj&to-cL*5f=*>. 12 
t^<ftoTLf?. cji&flHMHpu— y-e-A 

/ t/u*. en sis it x ^ s 1= t, fr&*> y / <;uxaie 

[0017] ffi^<bj««:Sftlicitt^-r 

[OOI 8] 0 3 (a) |C^-T«fc5l-^-7/<^ 

XE^*^: < Sit* t^©^±fl)l5^/1 l 7-;«}B 

^ (MliCD7t-7».;KJ!>EFM3Efg 
*iC©l3fii7— ^T-<R*3 5TJil±05-7— SIBMiLfc 

03 <b) rc^-r«fe3(c ^as^fflofc^nst^ 

-^*<»«*tl, H0 (c) l=*fJ:5ft^A/fc-||±iR 

«BtfctNT, fr**^©iftj£tfc-ess8*<ecyj8ii!ii^ia 

*9iiSi6«iL<«TLT, s«@ 

^(-ses^bLr L*5fctor-fcs 0 caHgian*, is© 
[0019] jsic. l^tea<b*tl^i:^if^B«-e#s^li:* 
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0 3 (d) l=*-r<t5l=, t?L5&48*<>fcofc#gff7 

-9«t»j*$*i. i^ia (e) i=*-rj:9tt5A/£?i£x 

[0020] >g^{*ir«a©^-7/<;uxEra*» 
*i03 (b) &tf (d) <©«*: 5t=. 

«sa<b*<£ l < «: y . $#aa©fi?- > ^^re 

<b I = <»: -5 v — 9 0) %i b £ ffll x * - i A< X # -5 . 
[002 1] LfrU t&iia>J:3l=BffiS<b-eKi8<b«> 

— >l9¥S?»A^e®<bLT L* 5 <fc3l=:5S: 011*. 
tf, ffl£<bl!!<D»£*.l!3>/<$ hf^^T*SCD 

- Rwi?iftia»is 4 t <r>-7— <z n - k ttfW 
a (fcf=u k = i) -eEsrr-sig^ ><» 

[O O 2 2] 
[»1 O] 

<*i T, 01 T. Of 2 T, >S 2 T» a 3 T. 03 T 
crot^T— *OT«}S8«BI*s Efi/^UXari T|g|*(::«fc 
^a>S5©/^^a 2 T % a 3 TfSgSt(r,fc.|> 

SJgMSro^HT-. 04 (a) I*fitt30»|£» 04 

(b) i±g;ig3S©Jg^-eft-5*^ o-r*itat t. <*2 

T, 03 TC: e fcS3g<D^Sjfigi:0iT\ 02 T. 0 
[0 0 2 3] ««jS©Jg^lrl±04 (a) lZ7jz-t*.5lZ 

01 T, 0 2 Ti?a»taftlffl*<+»i=ft*fc«>. 
SE«JB©aS3b<«a<bafifelTI=*T?TA<* CtAt-C 

l=KJt«LT**<*:*fc«l!>(=» 04 (b) 0><fc5lza 
1 T-c8BftLf=Elfcflfi<l&aib£&tttt* U t J*»*4i 

T-C*a*:h.6. i|gS<bSg^iilElc«fc*ii,^raA<. « 
HiS<DTi +T 2 +T 3 ICtt'<r!i«iSroT4+T5 + 
T 6 -Cliffs <fc<Sfctf>. fiea<bA<e C«*t< 
ftfc. tt*flsE*JI£L-CttA&ti 

^fsajsgj^ewy^-r^OTT-. t— <? nn-m&n-ew 
ia(T = 2 3. i . Bfsati*! oeasa 



[OO 2 4] ±12(0*51=. ffigitSttltic&it-cH:. 

t£*©/<;ux#aifcT*i*?«sa<b*<iBcy*>-r 
— /<— 9*f hffi»r*ffi«<ba<*i=j3t%Ti*. ;g«£>iB* 

•TL^ -3&-e<SS<ba>f=«><D«Sft;»IH*tt«-i-4 c 

t*«iiu^fc«). <sa<bLAf>-rH®i»Hzfc-& 0 bp*., h 

tea<bL*ri*«JdM>EttJl*JBU*&wi:*«#l*. fito 
X, *:7/<;uxBFBl£«fcyi£<£oT)£ffl2S££*£< 

[002 5] fflfE<b«H*<DJgffig<ba>f=tol::, u— 9 s — 

*s$sjftfi<bLfcy u tf-As** 

*<Lfct§l:t,Hi:016<4f5. MX. ML %g7 8 
O nm. gf|P»N A = 0. 5 0 <h Is— *f— ^SRg4 0 0 
nrn. gBP»NAO. 6 5 Iz^lg Lfc^l-I*. tf-A 

— 5>wa«ti=«:«fe»ianff»ttAsi«4t^-r < £ y 

#iJt7-^liM4*i«t<4iit, iS»l=ea<bL(= 
[00 2 6] **l|lll4±EHBj5£»»-r*fc*>r=fcS 

ESfSft •& w i: l-fc*. 

[OO 2 7] 

(4, /^l/X»fiWiClcfclt-5»iijam*|£3SJ: y 

^*Lfc. **lJi©Kgtt* Efttt{*l=#SrHMt-r*c: 
t (C J: T g^H **tf=flia* «»©E»-7— 9 

fii=«feyE»f -si=&fcy. — 3©e«7— ^©^raw 

t2 5 n sJilTXj&a. nl42JilJ:roe«Sa-efc 
-5. ) . Eg7->«l»ia«5*nT*, 
[0 O 2 8] 

[»1 1] ^1 T. «1 T. ^1 T. ff2 T- 02 T, 
■ • • , or i T, j8 j T, • • ■ » Ofm T» yS m T, »7 
2 T 

(mte/^X#il|»-ea&£. Ij ( Of j + ft \ ) + J71 
+ 7?2 =nT?fc-5. a\ (1^iStn) ttOJ:y*§^ 

sift-ca&y. dsi^m-DiioiWfi^ 

»T?fty. 5ra l*Oei±<Dgg»-tffc*«, Stf 7?2 1* 

•?-*i-p*i-2jaji2eiT(Dii»-cfcs. ) ©«i=»ai 

U aj T (1 ^ i Sm) <D^(Blrtlrfcur(4E©/<'7 
-Pwj ©E&it^Sg^L, T (1Si^m-1) 
(O^fSmzni^X^ Pbj <PwiiOPbi <Pw 
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j+1 §*/H7X/W-Pbi OfBffbfc^MUU 

[0 0 2 9] *S£IE0>SiJ0)Mgl*. ±EJtlB«* 

^[3ffl^S«^b^I5SJ«tt:T:*oT. M z G e 
y (Sb x T ei - X )i-y- z ^ (fcf£L. O^z^O. 
1. 0<y^0. 3. O. 8^x e Ml*. I n. Ga. 
Si. Sn. Pb, Pd, Pt, Zn. Au. Ag, Z 
r. Hf, V. Nb, Ta. Cr. Co. Mo. Mn. 
Bi. O. N. SfrH,&l£tlZ><J>ti:<tt-m) 

[0 O 3 O] 

[^a>HSfeO)^fi§] KIT, **«lcot^"C»«lcKW 
#J»m£'>fc<-r*u IP^E®3fc<Dft/^UX£g<-t£ 

[003 1] *f*ttlzB\ Eev-*<DB#H»>S:fiS£ 
nT£Lfc£S (TliS*^P^^T?fcy25n s 
WT-Cfc*. nfi2^±C0S«S»T*fc^ e ) . i!Eg7 

[0 0 3 2] 

[»1 2] n\ T. ay T. 0 ! T. a 2 T. £ 2 T. 
■ ■ ». ai T. T. • • a m T. £ m T. 77 
2 T 

(ml*/{;UX#a»-C:&£>o Zj (aj -h£j ) + 771 
+ ri 2 = nT*fc£ Q ai (1 ^ i ^m) {ZO^VX^l^ 
USS-Cfcy. 0 j (1 ^ i ) ttO£y;*:£l\§g 

»T?fcy. £ m |*0JiUl(Dg|S'7?&& e *7l &tf*7 
2 I*. *ft-f*Ul?3-2Ja-h. *?£L<I*0J5U:. 
ffiS2J^T»^L<l*l UlTO)||»T*fci)o ) (DJlilC^ 
#JL. aj T (1 ^ i ^m) ©B*IHrtl::j3l*-C«:EI|/< 
9-Pwj <Z>iegbfc£KB|*L. 0 j T (1 ^ i <m) <D 
^rtlcfcl^rii. Pbj <Pwj AOPbj <Pw 
i+1 ^W7X/^-Pbj 0>E«#*iM*U 

;UX#f»J»m£2Ja.h.fc L. rf^O. ^T(DEg7-^(D 

[0033] -ffcft*). ^*(Dn-k»9J^lZj:tl.tf 
>^X»|jam$n-ki (klil £*:li2) «b Lfc 

LN-Ctt-hE/<;UX^fijam*2^±i:-r^ 0 fcfcfU & 
?L*>±T0>n TV—* (nT7S£Btfe1fchg<*£*rr& 



V-* e fct£LT(*S**P-/*^^ % nl*212Lt(0£ 
T. 3T«V>4T*^<7)Sl^-*|c33^Tfi!»(DSS<7> 

a>ia@bfc£ i s*jis*t/U7Xjir?— p b<z>isgbfc£i 

[0 0 3 4] *S&I!Blzfcl,*Tf*. £rT0>IEiiV~ *<DB* 
MftSSKOlvc n/m^1 . 25i:t§p ffif3 77 1 . 
J72 *&f::0<h-f Ij (aj + /3j ) /m=n/ 

m-efc&^t,. n/ml* (aj + 0j ) 0>^mU&Z 
lw»^-r^flT*&y. (n/m) TI*#f«/^UXCD¥*$ 

[0 0 3 5] (t*a>n-k^HJ^T?l±m=n-kT*fc 
ot, k(*1 ^/c^*2^Z@S^F^^TL^^*^t ) . n/m = 
n/ (n-1) X[in/m==n/ (n-2) "Cfe^o ^ 

n max T 

g<dtgV-*-eg^Sl^t>, a\ T % 0} Tlill 

[0 0 3 6]«xlf, EFM^|S^-CI*n = 3-1 
1 . k = 2-efc^A^ 

(nmax /m) =11/(11-2) =1. 22, 
^«fZEFM + ^iS^T-lin = 3-1 4. k = 2"Crfc 

(n max /m) =1 4/ (1 4-2) =1. 16. 
(1. 7)-RLL-NRZI £iJ3T*l*n = 2~8. k 
= 1 tjiOV 

(n max /m) =8/ (8-1 ) =1 . 14 

[0037] ±IB^bB^^^^cfc5fw. «£3RT*l*n/m 
1*1. 2 2. 1. 16. 1. 1 4g]g-efc&o S*P*P 
•>^fflTmf2 5t^mt, 

*icteor^SI/<;ux<o^^^3b<2 s^-y 8>£tfjy. 
Eflt/<;uxizm a i TO^fit L < (i^-^/^UXKFa 

^^-00) i IcttLT. aj T^L<it0 \ T(Dl> 

(z. *P^*SS8TA<»2 0^-y^JaTir*^^, aj 
T£L<li0 j T0^f^A<$ t>fc/jN^?< JSr^r 

[0 0 3 8] fcfc. ±Ea)^(c£lNri:tt^SOa 
i tL<l*5i A^^fiicfcygOSofc^LTt,. -^H 
lite^JcDai tL<(i/3i t>tzfa.<t$:Z > zk SS 
^*LTt^^3!)^t>. -^liUaj TtL<l*i8i TO^f*l 

-k^SJ^t'ttl (aj +0j ) M?»nt,n(t§ 
L<>&<. n- 77 (77=0-2) tftot^TtJ:^ 
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deadlier i *>0i OW-Qmit* z>lzm<tj:Z><D 

[0 O 3 9] *&^<Z>3fcE^&fCfc^TI*. 
Tn/m^l. 2 5SjSfc-r<taf3m*l££-r^ e 

[0 0 4 0] ftlZ^-ttf&lMgi&lzlt&WmiZ&Zv 

— ^»tt^s^-rt^fc«>, »*L<ii»n»**7T 

Jsl±0)-7— ^IC#LTI*n/mI*1 . S^±ft^ 0 
Uk. 6T&T0J^— ^iCOl^Ttn/mttl . 5J2t-t 
fc-r«0>tf»*Ll\, J:y»*L<l*n/mli1 . 8121 
-hi**. fc/£U n/m©«*t*#-r**i»»«*« 
*S<ft*fc»* n/ml*3Mt4ttTfcU «IZ3J21T 

[004 1] *»^<Z>*IB»*afel*»*^Py^H»iT 

O n sfclT. *&!::»*: L< 1*1 5 n sUlTttSo 

f£ u y iz«t^ p ^ sffli*nm±#fc < ixo-e 

ilftO. 1 nsfiLb. »^ U < 1 nsfel±. £t>(Z# 
$L<li3nsJ^±ttl»o 2n**»fflT*«/J\4lM5 
£\ n/mO)*^«**<r*a>*«»*Lt^ 
[0 0 4 2] *J8WI-fil+*fi**-* tit. 9ft* IE 

£1. 2 5tlfit*, «a>n-k»«*jC0 2T, 
3 T &lf 4 T "7 — &W±&0>Qkm\Z ,£ o tOftf^t) 
1±Tgl>^-*£*fcrt<&TM*>S:l,\> fc«U 

ffflBSO. 2 (A/NA) cfcy */h*<-r*<D3^»*L 

I*. 

[0 0 4 3] ttWH^fcl^T* or 7? 2 * P 

»s Pb*<D»W/<;uxiz||-r*/<7>-*l*. 

Bj3lzfcl\-Cli. Ei/OlXBIRffi T (1 ^ i ^m) 0) 
¥-&fe*$&Zt*7'*)l,*&fSP j T (l^iSm-1) 
<D¥lSffl*i:tl=3^-y»Kl±. »l::5-*V»I2l±. $ 

e,izi o^y»ju±<t-r^(D^Kit-r4*oi6tttt*«i 
*r*tt*-c»*ui*. «fcy»*L<(*. ii^c&aj t 

(l^i ^m) &&Zf0\ T (1 ^ i ^m-1 ) S3t 



— a>A%±Aty»w^ik%T3b<yi*iBir*. ^/j>a>aj t 

(1 ^ i £m) ai^jSj T (1 ^ i ^m) 0>5O%&T 
[0 0 4 4] **WI-fcO-CI*. e m $0i:LtM(D 

*Rit«a>*<»*Li\, *a>i§^i*/3m Ttl«3ty 

8>iU±. «|z5-J--/ffrtt±± U «fcy»*L<!*1 O^- 
y»Jjl±i:tSo Ett'lH/XBIHai T (1 ^ i £m) 

^jiA^y/tii^T^yoppiHtta&^tcDa). ieg/<7- 

[0 0 4 5] — £*-7/</l,XBn£ j T (1 ^ i <£m- 

i) t,3^y«?ja-t. »rc5^y»m-tft*ttf, aV7 

X/<9-Pb*It*/W-PrtHM, fcSUMih 

*ttif«izxi»a)«^iBy o*-eTif * 

li Car j ) [*0. 6n*«t**<t«* 4$l30. 5 

n *y*/h*<-r li*. «fey»*L<i*Zi 

(as ) 1*0. 4n&T<t-f& 0 Eflk/^UX 
BB©WZi Car j T) £Ij »|T)i!)|<L 

So 4#I3»*l<i*. i = 2 -m- 1 <r>±T<r> \ \zn l 

tffj T^£j T <fc d>tt<&4»2«g£LRG)Eflfc/< 

[0 0 4 6] *«^iBg*ai:fcl^ a\ (l^i 
^m) (1 ^ i ^m-1 ) Om*. Eft/^X 

BP^arjT (1 ^ i ^m) ^>t7^;UXE^jS j T (1 ^ 

tia«o. ouUs »^l<i*o. o5isi±-c*y. 

JiftSfelT. »^L<tt3J$lTT*fcSo >S i C 1 

^ i ^m-1 ) (COl^Tf*. fc*yic/Jx*l%^^a]Sj!lS 
^+^lc^Sci:*<fcS(DT^^L<lio. 5Ja±. 

wizifii±-efty, -*fc*yi=*#t^»ai**tr«? 

■e. »^L<l±2. 5. ^lZ2i^T < t-r^o -C0«lS 

[0047] T-*««ia>»ttic*#tt 

iEl^ltOZt^SiLS^-e. ^ m l*, SftO. 1 m 
<l*2. 5. ^(C2JslT-CfcSo *BB/<;uXKIBai T 
(8) or i T (2^ i ^m-1 ) 0)«y»iLj|»a« C 
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- 1 ) ( a j -h $ j-1 ) T (fcf£ L2^i ^m- 

1) 1. 5T\ 2TXIi2. 5T<!:t^WtL 
IV *$£0JlCfc^TI*. t^/^Xg^iS jT (1 ^ i 

^m-i) izmm-tzftmito'^-p b \ \z % ism/* 

JU^EP^cr j T&tf or i+1 T lz|8|*-f ^fBfiftfl)/*'?- P 
bj <Pwj £ T£ Ll\> «fc l J»*L<liPb 

i /Pwj ^o. *t>iz»^u<i*Pb j / 

Pwj ^O. 2T**So /W7X/^7- PbliU 

^iz^st-r^^aj/^^-p r <t^L<-r^cih*<r^ 

[0 0 4 8] *$S0>— DC&IBfiV— 
Lt, MCjtCTPbj atf/XttPwj i: Ltl^S 
2J2Jl±0Mit£m*-Ct,<J:l\> ^IC. SfeflKBIBSU^UXB 
PbIom T&tfg&m<DfaSl/^XBPatf m TfZfclf&IB 
@/<7-Pwi Pw m *R3<Di5&/<;UXEfM5a 
i T (2^ i ^m-1 ) (ZfcltSiag/^^-Pwj tm 

/^uxsr^jSi t (i ^ i ^m-i ) izfc(t^/<-rrx 

^9-Pbj ico^T^flM::. ^IzaiS^fcl^lfiy T* 
£&t£\+±Xft£/<V — ffi(c-T^CD^»*LUo 

n ^t4'>ft< i: t 2 oa)IBg7-^OHT?, 1^ 
C i I^LTlJ&SPwj Xtf/XliPbi 0Mt£LT 

[0049] **^izfctxr(i. ih&v— y^m^LU 

»*L<liPbj ^Pe<Pwj — 

-PetitE&S^^-^S^^-r^fc^^jH^/^^-t 
1-^o C(7)ii^. (n- (ff1 +f?2 ) ) TBWHzl*. 
/W7X/<9-Pbj ijl±. tfj^/^-P eJ*JlT<7>3fc£ 

^st-r^o)^»^Li^ rx/^r7-p b j tai: 

7X/<7-PbCD5fcSRB$rr&it^ 5tflIOIB®/^UX 
EP£ or ! T (zjfcfr Lt/W 7X/<9- P b O^S^Ifr 

[0 0 5 0] lB&/*r7— P*&y/W7^/^7- Pb. £ 
fc(S;S£/W-Pelcol*Tli. <£ffi;*;K£*E§i«tt 
(0^-<^fCj:oT. *;K^;ft,<Z)1fc3ift«ai(iMftoT< 

£ e ^tm^^om^. Pwfc-sixipettis 

«t/f<&S££*J>ft< £**^y-^giS«J:yS< U 
»Hba>&e£jgc L^-T < «fc«>a>liaiz&Bft/<'7 



[o o 5 i ] ffiK4b«(*o*«« m&ibizjzZfrm&ff 
om^lzlt. PwliiBa^**SS<b;^SJ: yjBHSKlc 

i*. Pettiaft»**<c<tttea^bagw±ic#ai± 

[0 0 5 2] *H-V>*««llBR«a)^45lt-V>. S^lzj: 
yEBk*fr3^-f h^>Xfflt(*-ei*. Pwl*iB@Jf£« 

ib*«fctk »»*#fcy, mmzittzv* #*Lfc 

y. fc*RetH8t5M*tMt«l:Mtt/<7 
- Pw&tPW 7X/<7- Pb<DfiII*Jtft Mil If* 

*«*.&a>tlftlbtt{ta*« % i*E»/<7-Pwiii 

-1 OOmWgfi, /W7X/^7-PbliO. 01-1 
0mWg6t*fc5. 

[0 0 5 3] L>fjlO»*$ttfflLfc*&-ets ia^y< 
I 7-Pw(4IHSglz^^:^t»A^(7>5t^«^^b^Mle-r^lc 
(&EftSJK*"eE»Jl*#SU oTte*0)S 

fctfcttrsicMftu-if-*/*?— 

yW7X^7-Pbim<(l:tlB®/<7-PwJ:yt 

mmt. E8/<7-Pwaut>fii/<7 

-Pe«fcytfi<, CMI=0:A/&«B9nK1b*R«L 
ftl*<fc3ft«lV<»7 — T?fc£ 0 

[0 0 5 4] m-tltt^LfcJ:5*Sft^®(7>P^MIi. 4BK 
<bSL ftBSLSL ^-f h7>XSAE»ttM*ft*fl£;<-7 

+ tf— /«-9-f hWfigft«£<b«ttl*EfiJf<&S 

at>&aiafti: 2 omj|/^7 > — ^ ziEmizftm 

or. **^r*«^bS<7>E««t«:l3»Lr^l=W«lT? 
[0 0 5 5] **wo>/<;ux»«fcj:4EI»*arcfcL* 

^ft< 1 1 2 0<7)iHS-7— <7\Z-Dl\X. <D/<;UX» 
a»mSfflL*T<fclV a»l*. 3T7-^t4T7-^ 

— (C-r€>o mf[^- fCLtc5iL-e. Qfj (1 ^ i ^ 
m)./5j (I^i^m).r?i % r72-Pwi (1^ 
i ^m) itfPbj (1 ^ i ^m) < <tt 1 

-So 



(11) 



4$gfl2 001-331 936 



[0056] ^m»m[tno>mo>M^t\tmmm\zMAj 

(»SJ*S«1) ffilxJ*. 3TA^1 1 T£T*(7>^-* 
E F M£i8^5£T?. n = 3 \Z&l\T\*m= 1 <h 
L, n2=4 (4. 5. 6. 7, 8, 9, 10, 1 1) \Z 
fcl*Tm£ii*>To IP*». n = 3, 4. 5. 6. 7. 
8. 9. 10. 1 1 lC^LTJl(^m= 1 N 2. 2. 3. 

4. 6. 7. ao&oizftm-r&o 

[0057] ZG><t#n = 1 1 |:fct>t n /mlig/Jvt? 
1. 3 8T?*y. n = 3|CfelNT n/mlii^3ffc 

2) HC< EFM^iS^T*. n = 3. 
4. 5. 6. 7. 8. 9. 1 0. 1 1 IHlCm 
= 1. 2. 2, 3. 4. 5. 6, 6. 6 <7>«fc O \Z^m~t 

[0 0 5 8] C(Di:#n=9lri3l\r n/mliS'ht? 
1. 5. n = 3(Zfc^T n/mli^^3"Cfci)o 

(»n*a«3) ^i:<EFMiHsa-e, n = 3. 

4. 5. 6. 7. 8.9.10.11 [CttLT. Jlil^rn 
= 1. 2. 2. 3. 3. 4. 5. 5. 5 0) J: 3 IC&M? 

[0 0 5 9] # n = 9 IZfctxt n /mlif/ht* 

1. 8. n = 3lCfcl>T n/mliI^3T**-5o n CD 

1 = or | +£j a.— "r-f — It (afj / (arj + 

4) g*m«fc#SW3£li. m^2(7)l§^ 
[0 0 6 0] L**Lfc*<i=K ^«|Zn T^^flJ-rtL 

Tt L<li*<D&»#0>1 (1/2T. 1/4T. 1/ 
5T. 1/10T§^fLW fC^^UT^-SI55 

*<y/£*>T;6<y *tMn?#T»*Li\, -*-e. -0 

IS. Zj (n ) =Z| (crj + 0j ) WLtnt 

[006 1] fzt% Zj Car i +£j ) + < 77 1 + 77 

2 ) =n (77 1 - V2 Itttl-etlO^T)) % 0^7J2 U 

t> Cfl^JSmCD 2 -DtomUZ&Z a>IB&-7— * «^ft 



■f*lT**fl:Sl*-* 0 771 T. 77 2 T<Z>E^|C!i0q;US/* 

^ C 77 1 + 77 2 ) ^1 t-f&Otftt&Ll^ 
[0 0 6 2] ±1H771 . 772 It. Wi^-<7 iZ&ft&Zf/ 

(DT-^ g&rJ/XI*^-^ ftgx^-XglCJfc C 
r. 771 T. 77 2 T(D^raWg**RTSi:-r^o L 
tz'*)V*0)9tm<D 77 1 T&l^S^O) 77 2 Tliivrtu&x 
~^0)^iILi*SOi:LTtJ:Ul, 0 2* (771 + 
7?2 ) ^1 ttSi imm^ MSli Lttfi^o 
EH771 T. 7?2 Tlzl*. /W7X/<7-Pbtl*ll«t 

/xii&s-r £ ? ^ t> a>*&$asi £ * y 

— it Car j / Car i + 0 i ) ) i y RTS6tf 

[0063] mt*toizi* % 9tmo&m'i)u*mmv i a. 

»#0>Eflk/^UX«JH r j (2^ i ^m~i) titmu 

[0 0 6 4] ^(DISgy^UXSPaQf! Tfi^lS 

0)iegt/<;uxEP^a2 T % T(Dt^-f ft<Dfl 

QflTlzfclt^lSS/^^-Pwi ^^OIB^/^UXE 
P B 1a 2 T. ■ ■ a m Tfz^lf^IBgy^^-Pwi ct 

b*j-m&BLmz-tz>tztb\zm&}T-ib 

[0065] ^WS$3T^4Ta)J:5%gl^-^ 
dt£*W*-tl\> C(7)«*:5JS:li^. l2g/^XEP^ari T 

**3>sjgg<-rs^ies/^uxEP B iai Ticfcit&ia 

[OO66] 3feSiE»/<;uxBWari TS${kStS: 

ftfjffli-r^zir^-e^-So g^^-7/^uxEP^/s m Tit 
mmtm&o&mm<»mifeMi<t<Dmmzmmv&v. & 
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[0 0 6 7] fcfc. ±E<t:lia£lz % ri . on » ^ * 
r m , a m . £ m * antS-frf * MO r j . a j % 0 \ 

(2^i^m-i) ££*&::<hT?. 7-^i^vl:g 
• 4*ri:ttIfl)IB*tllllt5:i:tT(f*i. J5l± 

[0 0 6 8] **»|C|* % *ftlB*nT|Z»-r* 

(#«EI»/<;UX«**ai ) HI (a)^54EF 
M^mZtltz^—V^mT—Zl OOlcttLT. 01 

(b) -C*-r»«*ai 0 1 eWfl-Tft.'AP*. n = 
3. 4. 5. 6. 7. 8. 9. 1 O, 1 1I^LTm= 
1. 1. 2. 3. 3. 4. 5. 5. 5<D£3lr&fl-r 
£>„ COih^. 01 (c) IZ^-T^-f S>^T^P»>^ 
^WBISGateK Gate 2. Gate 3, 
Gate4SH^t-5Z<ht*01 (b)<D#»l*3t* 

[0069] 01 (c) llfc^T, 8^1 0 2T^tG 
a t e 1 l±ftHEft/<JUXai T*aKWrlHT d l'*l=* 
0 3WtQ a t e 2l*2#gfcL&(& 
*IBE«/<7UXRaj T*MII*|»T d 2*i::«£*1* 
£o »*1 0 4T^tGa t e 31*. /WTX/<"7— P 

&o SP*>* G a t e 1 % Gate 2&tfG ate 4T?E 

li/U7X/W-P b $ 4,Ot7/<;i/X8jS j T£§|£ 

£1±. ig^u^uot^iziiA^-p e tto/<;wt 

££*1±£o Gate 3RXfT^\Z^V (n- (7?! + 
7?2 ) ) TtfrnSZo S-^1 0 5T^tG ate 4li* 
raE«/<;bX8ofi Tft<ft£Lltab-3fcflL SKIftflT 
d3«l=**E«/<;UXa ra T Ge t e3 

[0 0 7 0] 5131SP5T d 2&l/cri Tlzj:y % j3 

1 TtttUfctZtNTC** Ga t e 3«ha m TICcfcy. ^ 
m TI*l*A{ZlM«l-e#« 0 Ga t e 1 -e*flfe"r*ai T 



KIHT?I*. IHS/^-Pw! £ft±U Gate2Wf 
0*fB/^UX»ffj Tt?ttEfi/<9-Pw 2 «M=U 
Ga t e4tf«4«a ra TEPb^M*. i2i/^9-Pw 

itfiM/^xKiHi'e, Eft/* 1 ?— etutcitm-e 
[007 1 ] 5fcM£g&Jltf>Eii/^uxte;&tfE&/^ 
T d 2SE^ibLrri = or •, (2^i^m- 

i) t?asi, awari =1 stitfcy, c 

tom-SPi l*@»Mr::&££ e Hi-Cttri =1. 5t 
Lfco fc*:U £i fcliT d2 - (T d1 + ai T) OtflE 

[0 0 7 2] l>-T*V(7>ig^(z^t\-C^s Gate(D^ 
5 n**JBJBT*L< li*OS»#a> 1 <Z> 

X<7Uv<7lZfsimLTl*&i,0)± U ffj -V>)3j 

tf. m=1 fcU Gat e 2IZfel+**|H/*;i,;MHMM& 
n*<n c J5XJiT?fctll<mr^O 3) 

rom>^'j rcES * #tfc»ti» « t o t -r 

[OO 7 3] Gate 4 -C****t4««K/<;UX a m 
Tl*n^n c +1 <Dm<bftf££T& 0 01<D9T7-{7 

i^rtasy-ca&a. n = n c a)S^^ii> *n/^ux 

Jktf+IB/<^X— ' ®<D2<iT^iJj-r^o 01T?li* 5T 
01 t*3T7- <? tlT^ — ZZt^lZ-i fflOEii 

/<;uxst;^-^/<;uxT*E&"r^S^fcr±. 

or i ^ 5i % 77 1 - 772 * &(CiMM:&fi % P 

wi . Pw 3 S3T7^i:4T7-^i:-cffilJ!j:i > I 

xfc**5MRB^<;ux*s*jrcfcy* #§n 
E«/<;ux***tti *y«iH^t^ cfeyaiUiEL 

[0 0 7 4j/<;W«4Sa2lt nT7- <?On(Dt 

y»*«^*»^**^«»-cj54^(=teit-c#**jfl[ 

= 2 L T (fcf£U LIi2)2lJiCDS») 07 — 0 (DES 
(cfgLTI*. »aam=Lffl<DK(Hlw»llJL. Eft/</P 
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[0 0 7 5] 

[&1 3] ai + P\ = 2 + 8 } 

Ofj + 0 j = 2 (2^ i ) 
ar m +£ m =2 + <5 2 

(fc£U di»tf*2l*. **l«L«l::. -O. 5^(5 
n*<^». 0$y7-^S^nT= (2L+1) 

[0 0 7 6] 

[»1 4] art' +5T =2. 5 + 
arm' + JV =2. 5 + <5 2 ' 

(fcf£U &tf<5 2 ' I** **l-?*l*l=* -O. 5 

^o. 5. $LXf-^^82' ^i^jus-r^na 

T?fc& 0 L = 2CD«^IC|* V cn' „ iST . 

am' &tf0m' 0^/)<#^St,a>ih-r^o ) 

fit, /^X«^*a2Jzj3t\TI*, ZhtlZTfttt 

[0 O 7 7] 
[»1 5] 

ari + 0 1 + ar m +0 m +A = arr + 0T -har m ' + £ m ' 
(::t\ a = o. 8 — 1. 2t**-5) 
ftte. ±1H/<;ux^^2t?(*. ffj, 5 i. ffj' . 
£i' . fi u $ 2 . <5T RXS6 2 ' it. ivr*vtL0>fii 
i^CT^^bLrt^rticfci^ /<;ux«^^2izfctx 

Tits n = 2LStfn= (2L + 1) OIE^"?— * <DJ£ 

IHS*fx3e n^aiz2 v 3, 4, 5, 6 f 

7, 8, 9. ■ • ■ • G>«^ *tl*tl. #§]»m£Jl 
1:1, 1, 2, 2 % 3, 3, 4, 4, - • • <t-T£o M 
t*tfy\Zl* % BF M^mm^it. n = 3 S 4 f 5, 6, 
7, 8, 9, 10, 1 IICWLr, »Siam*HilZm = 
1, 2, 2, 3, 3, 4, 4, 5, 5^n„ E 
FM+m-^Trl*. n = 1 4iMtot>Z>tf* ■ta>«'&(Cl4# 
Wl&mltl t~?Z> Q (1, 7) RLL-NRZ 
14. n = 2<7>*§^*<&&#. CI(7>if-£#t!]&ml4l 

[00 7 8] /*;ux$g£;£&2icfci*Ti4. l^C&nfk 

m=L<7)2 00g*^S>S^iB&'7-^OP5T*(*. 5tH 

+ ar m +£ m ) I^Lt (ari' +0T + ar m ' H-0 m ' ) 
A (cc-e. A = 0. 8-1. 2-Cfc^)) *£(t*# 

^*cD^S*#atLro. 8~i. 2gfta>ttHtfJE4b 



[0079] (5i&t;5 2 afet;(c<sr z.ts6 2 ' it. 

^ffio^^^*«iSr^fc«)(ci^S$^ iIS;-o. 5 

i^tfl^O. 5. -0. 5^5i' ^0. 5. -1^<5 2 
^1 ^<5 2 ' ^1 -e&So #*L<l4fil*8<!:& 

Si:r^a)*tiEg$i$^iigs < fr^. o*y. | <s 2 

/*iMtfi«2' /*r 1 *<**t-e*to. s~ 

1 . 2-Cfc&C£rt<#£Lt\> 

[0 0 8 0] (^C#S»0>2O<7)ieg"7— S?(07 

-*ga>^i ti4. iMMreno. 5T. &$s«gT-» 

[008 1] 

[»16] aM + 01 + A^arr + £T 
( f c L > At-O. 4-0. 6) 

[0 0 8 2] 

[»1 7] ar m +iS m +A 2 =ar ^1 , + 0 m ' 
(fc*£U A 2 =0. 4-0. 6t*ots A t + A 2 = 
A) ktt&o 

[0083] C0) + r*t. ltd. tf^&O&tf = 

- i it it is m a 1 t [c *$ it & iBg/ * ^ - u-if 

-*<Dtt^-t^yx***y, *<D$?^*I4* a^k0^<D 
^OT?. CCDS&lcfclNT 5i = 0. (5T =0. 5<!:L 

tt»7 — ^tir^<4©&.iX-€"(7>i? ^ ^ r*ft»rc«w-r * c 

[0 0 8 4] ^-^7^SS&SI*> (5 2 CRtf$2' ) fiP 

(ar m ' +^ m ' ) T) 0>ffllct. a m t P m O?=L— 7- 
Y-ifc (St/orn,' £j3 m ' Otzl— t4 — Jt) <7>fllzt 

Xar m T (Ma ra ' T) CD^Ty<iS^ ^(D|?T»T*<D 

lc**«:IB»S#x.4*«iB0!)^7/<;uxKIBi5 m T 

9J/<;UX(D^^ (ar m +5m) Tl*. MLt, 0. 5T 
*>1 Tfz^r^i&^tt>5:< > o. 1T»*L<I*0. 05 
T < fctj»^L<iio. o25Tgso^««fe-e«iSS* 

[OO 8 5] /</UX*±*Sfc2lcfclvci4. ai<hj5it 
(D^ol— T^-f— itar j/ CarjH-iSi) I*. -t*i-F*v<7)-7 

^lEiKa>®«^ba>fc Air. 5feasa>/Oux&u:s^(7)/< 
;uxcDF^l3fc-5,tta^(D/<;uxic^^t:i*. c*t^*— s 
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SL2>3<&ig^ ^i:»Hjam=L0 2SSCDIB^- 
*C:fclt£2J*JLt (m-1) &LT<D±XO i |3#LT. 
a\ = ac (-Sffl) at/ai' =ac' <tt* £ 

<Drt<$?£Ll\> ££1::. Lrt<3isUi<7>i§$|::. acRXf 
etc' &kt>lZLlz£t>l3:^-fcm. ^lzcrc=ac' <t 

[0 0 8 6] v<;UX&£;*&2lzfclt&/<;i,Xft£[E]3& 
(BfSflHbQfctf)!::. n A<ffi«CDi5®*7-^ Izfc^T. a 
1&tf01jb<. 3J^±(D-r^<TOL[z^Lr^*L-?*i-S 

<0fit£i:£a>j6<$?*Li\> ^i^. 2Jsi±a>-r^<r<z)Lfc 

#LT. ari + £i£2<t-r&£. 1fr£ (m-1) 0)^ 
*X0) i fCtfLT. ^18 (aj + 0,) T*<2T<hfc£a> 

[0 0 8 7] l^fiMc. /^X&£*&2(Zfcl*&/OUX 

i*r. ar ;sttf£r 3j^±0-r^<r0Lic«Lr 

•t^XOLlzftLX. ai + £i£2. 5<t:-r££. 

mzm < »H/<;uxsm 2Tt^ffl*t^cit f- 

[oo8 8] £h>iz^ /<;ux&£;fr&2fzfcit£/<;ux 
Kikmrnoffiteibtotztolz^ ar m . £ m . ar m ' . &Xf 
Pm 14. ^4x-e*l3J5Jl±(DL. ^(Z2Ja-tO>-r^<T<D 

2= (af m f + 0 m * ) - (ar m +0 m ) =0. Strtl 
it. 2*lZ\B\&£ffimtTZ>ZttfX£Z> t > tZt$. ntf 
2X(*3<D«^lCtt»Hjam(i 1 t&Zifi* zcom^iz 
14. ayt&iO)?=L-n-<<-&t 6<i (£L<(4. a\' 

[0 0 8 9] mifc<D&5lZ % /*;UX3££*&2|::fcl^T 
14. f#(Z<5i = <5r =Oirf £(D*<*?*LL\> C<Z>if 
^T^«SiS^n'^ i t%^ <D&m<7 

m2&m<7nv<?2kzmi*x. $is^p*^i £ 

»@Ltib*l^ffl2T CD^m 1 Uy*3\Z 
^m^i±Xa\ (1 ^ i ^m) £3S£*1±. 3*2*^ 
p y <? 2 Ltfbtl^iffl 2 TO^S2S^ 

Zkktiz^ £ar 2 ' 0)tt±tfV[z2. 5T5fe^T 

Lx±*>±tf&&o\z/<j\,x&±®&£mm+&otf& 

[0090] fcfc. at&l/ar <D&*_tjb< y IBS 



a>fi<Z)*^tt5feJi^rai:3S:*o Eli 2 1*. _tIB0>«»<7> 
□ v <7 *fflt^**ftlz J:oT*^^CDlBS^lc 

<&li«a— wssFLfcH-cfc*,, 01 2(zfci\Ti4. a 

dl*<0t*&y. JB«/<;uxBIBa jT (1 ^ i ^m) |C 

sitseflb* 1 ?— ttPv-e— x-efty* *^/<;uxbib 
£jT (1 <£ i ^m) izfci+S/WTx/f?— i*Pb-c- 
S-Cfcy. V-^c&Pa&tfar jT (1 ^ i 2£m) 
T (1 ^ i ^m) feina>E^IC^It^*^(D/<r7-tt 
— PeT?— St?*^o CCt, Pb^Pe^P 

[0091] @1 2lCfcUT, 2 O 0IiJ^8Ttf>S!S* 
n?$Sfc&*rr o 01 2 (a) li, g*nTtf>IBS*7 
— ^f3»KLfc/<;UX*»r*y. ff*2 0 1tfSJ2 
LTCDfBSv— ^CDg*. »#2 0 2* (2L+1) T 
0>IBST"-^<Dg*fC^-r^ o 012 (a) \Z&l\X 
I*. L = 5<Dii^3b^Lrfc-5o Hi 2 (b) 14. n = 

2L (=10) a>»6o>»i(Eak/<;uxa)»»-cfty. 

01 2 (c) 14. n = 2L+1 (=11) (OmttOitm 
K«/^UX<DSMBT?fc* 0 

[0092] 01 2 (b) IZfclNT. a»2T0)»IX 
11*^07^2 0 51*. 1»T$»'«»*P-^ 

2 0 O L TttffiC&iltltf Ot^fc^l □ V V 
2 0 3^LT§f,^ 0 cn + 0i = 2-efc&*:tf>. 
*Ctt/</bXEIHcriT (1 ^ i ^m) 0)A«±tf U 
(4. S» 2 T 0)#AX 1 p * 2 O 5 (CRM L t 

]kP \<DTn.-T4-tt£m®LX. E«/ObXX»2 
0 7^. 

[0 0 9 3] 012 (c) IZfct>Tl4. S^2T 

<D^g2Si^P»^2 0 6li, S!P£P^2 00 
fC^LTO. 5T^ffi0f*l^t^T(D$2S 
WPy*2 0 4*»ILt#&h4, §IBg/^Xg 

m<x\T (2^ i^m) a>at%-t*«yf*. ^^2tco^ 

^m2lm^P^^206^Z|l»UTl^^o a<i + B) = 
2. 5-efc&*=#>. oriTO^O. 5T5fe^rLT5t*» 
±*<&o COO»M*2**^n^^2 0 6lzHfflLT. 

[0094] Z:t\ Hl2lrfet^TI*. 7-^S2L 
Ti: (2L+1) Tt*. ^<7)^-^^A<T22tU:T 

&m2nyt2 0s&xf2oe<DMm* (b)-Atf 

(c) 02lUL»ftl^ ^(SlC2T^^(Dim^P 

MLtlT#Of*l*±i:9 4. n*«**» 
»T?**4MzJ6i:r. 013(a). (b), (c). 

(d) i=*-r«fc3ic4ayoBff*<fcy5*. 
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[0 0 9 5] 01 3 1*. ±IBy~ h*^^^ift0^-r« 

(1) IS&h^V^±l3fifrS<D^S^^*^ 
fc* □ L*:»tgf5P B lT S ync£*£* 
i*. (2) ^^T sy nc*e^^LTilM^T d1 * 

t ot»±* hfca«2 To>s^ □ 7* 1 at. m& 

m^nvV 1 afCfcfLT 0. 5 T<D9c?rLtzmm2 T<D 

fcfxL*:JiSl2T<&g*$^p*:/* i b<t. m&m<7Bv 
*1a[C*fLT1. ST9t?TLtzmm2TO&m<7nv 

(3) nT = 2LT?S^-7-^a>iBg(Z[gL-Cli. 

1T. a jT (2 2* i ^m- 1 ) . a m T<DJ8£EIHU:» 
fcLtz$<< *^?<D7— hO)-SG1 a. G1 b 
Si*. (4) nT- (2L+1) Tt£Z>-? — <7<D&mz 
ISLtli, £i£*P*;/£2 a&tf2 bOl^Nl:^ 
Sttai' T. or i * T (2^ i ) . a m 9 T 

Ltz$ <f == X?<7)7— hCD-^G 2 a . G2b$ 

[0096] 01 3ICfct>r. #-£§-3001*. mi®T<D 
t LT^dc**LfcAT I (1/7 58>) CT<b 

m t n * * t u r ■» a . 

[OO971013I:, T sync^S* 

»©«8V-^fi3 0 1 (01 3 (a) ) <t. n*<$a 
0)^87-^13 0 4 (01 3 (d) ) t^To - 
^ T S ync*»*i:L-CT<D*»H»!»«iaLfca*(D 
mtLX* nWS8(0fa»7-^l3O2 (013 

(b) £. n *<3r»(B§»-? — *ft3 0 3 (01 3 

(c) ) ££^01 30 (a) - (d) <D*-*1-?*10) 
lnt\ 01 2a>RIB£f^||t0X <iffl*<0. 5fOf*l 

5. 8#3 0 6, 8§3 0 7&m3 0 8T^*W 

4o<D^p-/£2&Mrt<££*i<S>o BP*. mm9ny9 3 

oszmmtLx^ *tifrt>o. 5T-r*ifc^p^^3 

0 7. 1 T-r*tf=^P^^7 3 0 6. 1. 5TftlHD 
•^3 0 8)i^i:ft^ C*tt>0>^P -T^< 

■c T sync £ &&± r zmm t <d&*p* p Lfc 

[0 0 9 8] fit, 013 (a) Om&lZte. ifflP 



la. P2a. P3a. P4a, fit/P5a0fhftl 
l-0JHLT\ IHf|/<;UXSrBlQfiT f Of 2 T , 0T3T, <* 4 
T. arsTlcSJt-j-^y— hSG1 a^ti. 01 

3 (b) (Dli^lZtt. @SSP1 b. P2b. P3b. P 

4 b. atfP5b0Hfhl:H«LT, IBgi/<;uxa 
lT,.ar 2 T f or 3 T, or 4 T, a 5 T lc»ifr*y— hi* 
G1 bttSEti, 

[0 0 9 9] 01 3 (c) CD±i^fZ(i N i«R1 a. R 
2a. R3a. R4a. &1/R 5 a a>-£*L-?*lf::^8! L 
T. Eft/tA'Xar T > <*2 f T, ar 3 ' T, ar 4 ' T, 

a 5 ' Tfc»K-r*y— h»Q2a***r*. 

(C. 01 3 (d) <D»6|Z|* % HJfflRI b. R2b. R 
3 b. R4b. RXfRS bCD-t+l-enfZ^SSLT. IBS 
/<;UX«r T f 0f2' T, or 3 ' T, ar 4 ' T, ar 5 ' T 

iz*«f *y— ksg 2 b tflta-r *. 

[oioo] cc-e. z4xt>a>lHg/<;ux^ffia>y— 

hl¥G1 a. G1 b. G2a. WG2blt 0 1 (Cfc 
l*T. Gat el. 2&Zfi4 &<£j$.Ltz**<D tmmv& 
<5o fiP*s y-h8G1 aWG1 b *£j*-r*|Cfcfc 
y. 01[::*Sl>T. ftH/^UXfftT^^-r^Ga t 
e 1 . *IB/<;UXBar j T ( 2 ^ i sSm- 1 ) 
Ga t e 2. 33 J: tfS&Jl(D/ <;UX t* m T & G 

a t e 4M(«|Z±rtU Cftt^/M"*. V- 
hSG2aWG2b^S«l:*fcy, HKcfct^ 
T. jfel/^Xflfi 1 T. *ffl/^X8ffj' T (2^1 
^m-1) . &&XSm&m<D/Oi,Xa m f 

[0 1 0 1] C0)cfc5lw. 0 1 OG a t e 1 tl^«|C5fe 
5^- h * n T ©Mciffl LTMtS ir^lc, mm 

2 T0)#m'<)\,xm<x\' U2. sTfttzi+mmLx 
^-r^dtrccfcor^-c^^o cttii. 0io>Ga 

te2T*T d 2*2. ST£-?Z> (51^T dl ^fc^li^|C 

[O 1 0 2] #>r— hSG la. Gib. G2 a. »tf 
G2blt TlB0)J:5(cS«^^«o T sync *S 

•tur, «»3T<z>**^n^^3 0oa)^raofijft* 
3E». ^»!T<D^Pv^3b<«»H»!fcSUMi«faHffla) 

flS-T^o I*. 05X«. T sync T*'Jt7h$*l 

at^JS-T^o IP*. *WIBT 8 ync^6nT-7— ^© 

**^«fcT?**3WzJt Cry- hf^SG 1 a t L < 
l*G2b*M?U »*»BBT S yn C 3& x &n T7- ^ (Dlt 

liG2aSS«t§. *0>©m. 4l(DO. 5T-To<i 
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[0103] *wis*&mtom£ tm&v? 

4o T-^^4g^M*2T-ei**<Z^|Z±1 

><r&. vmteizm&Tfrit *otz&\z\t. @i 

0>Ga t e3fCffl^-r^y-hm^*^*1±^OA<» 
£Ll\> mXit. nT7- *<7>ftr*8£^p£ LT. n*< 

-tf&av nA<$a<7>jg^(ziiT dl coii^i + 

0i' ) 4^y-hG4^4$t, nT7- ^OWffi 

teStf* (1) G3^^:t^Ll±G4 0t^-r^^t^^■r?fc 

^^f^fi/^^-PeO^RBStL. (2) 
G4 0)l>-r^^>T*fc^ig^^tt/< r 7-PbO^ 
fro. (3) G3 1 attm&TlZj-^V 
4 I*. G1 a^->EP^(z»j£LrPwO/<7— 
0>3fe£8BS*U (4) G3i:G1 bttfmmz*>T'& 
Z>m&lztt* G1 b*^E.miZttfcLT'*V— Pw0>3fe 
(5) G4<tG2 atA«H6l:t>l?i64» 
G2 a*>ERm::#i£LT/<'7— Pwtf>*£fig 
S*U (6) G4tG2bttfm&f\Z7f^V&&mt;IZ 
it. G2 bt>EFH:»iSLT/<9-Pwa)«Wi 

[0 10 4] Zto&v&ff— KCD«5feli«tt. y-hfl) 

^->/^-^*ira3lw^o, 1 u^;ufz^*i±r. #y 
- h«NBO>l|aM*0>fD9tft £fr? C i: iCcfc o Tj£j$£ 
*l& e £33, 01 2&tf 1 3|zfclxTli, IBBBftO)*: 
#U g3traS<B15S/</UXcn-|\ crT T<DiL*>±»*J 
it. nT7-^<35»8, "T**** lSS-r-<#nTV- 

-r-<ra>La>ty»*ttic»LT. IB 

— <&/<;UX a^Rlfia 1 ' T0>:£^±rt* y a 

«-e*y. -v>(iy^s>jie^/<;ux^^i cfcygnyiE 

[01 0 5] SttWlzte. /MXA£l}j|2im(: % 

n t *7 — ^ Onoi y^4fit*<^ar*fc4^«»-e&4 



7-^11 To>ffijE$+(Hi»saEa/^uxS(D*^/^u 
xg£ i t (2 ^ i ^m- 1 ) ommzxffvo 

[0106]IP^ 0$lj7-^I^nT = 

2LT CfcfiU LI*2JslJi(DSa) <BT-£ OIS^lC 
BU, »&jam=L<l(DEr a 1IZ^aiL. IB»/<;UXB 

[0 10 7] 

[81 8] T c n + cri = 2 + e 1 
P\-1 + a\ = 2 (2^ i ^m) 

nA^a. 0*lj7-{?I^nT= (2L+1) 

t(7>7— ^o>ies(cfSLT. &m&™=Lmo&m\zft 

[0 1 O 8] 

HS1 9] Tdi' +ari' = 2 + e T 
£T +af2' =2. 5 + e 2 ' 
j&M* + <*i' =2 (3^i^m-l) 
£nM' + <*m' =2. 5 + £ 3 ' 

(fcfiU L = 2CDi§^|zl* s + a 2 ' =2. 5 4- 

e 2 ' . £T + a 2 ' = 3 + e 2 ' tt-S e ) 

*LX. 01. ar 2 . )Sm-U ot m . $ |' % ar 2 * . 

[Ol 0 9] 

[»20] /3H-af2+/Sm-1 + a ra +A 2 =)Sr + a 2 ' 
+ 0m-r + <*m' 

(CCt% A 2 =0. 8~1. 2T?&£ 0 ) 
CCT% Ofj. 0u Of i ' v 0j' . T dl , T d r , 
ei* * *2* W£3' 0)flt(i. LlrjtCTJEtoy 

[0110] T dl xt/T d r i*. ^~^ssia**tfc7c 

y. jis-2feiji2jaTcDiia*t?fc4o T d1 ;atfT d r 
^jE(D{i*t»tf. M^*mift-r4o T d1 &^T d r i*. 

Llz&i!,-fl5:&-&t?&0>tftti&Ll\ a\, p \ % a 
i' . JtU0l v He, ^ J Ptiffi«OJU±2mT<7)|iar* 

fey, »^L<(*^*t j e4xo. 5fei±i. 5jaT-r?fe 

[0111] 5 U eT % e 2 ' . M£3' i±. t^-rtt 
JU-t 1 mT(7)iiaT?*y. cfcy»^t<ttu> 
-rtit-o. 5jsi±o. sjsiT-cfc^o c*vt>ii s mm 

2TS»«t4»li/^Xfl)||| (iSi-T + ai) TfZjStx 

3(Zfel\T(i. L^?L^n = 2LTWn = (2L + 
1) T(C^-T4 2 0(7)-7-^IC^Lrtt. ZfLl^m 

aL0>iB®/<;uxic^aLTlHfi^fT5o o*y, n = 

2, 3, 4, 5, 6, 7,8, 9. ■ • ■ • . |Z*tL 
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r. i5«i/<;ux<BS£i , i, 2, 2. 3, 

3, 4, 4 V 5, 5. - - - i:-rSo 09*1*. EFMt 
■HI*!?!** n = 3. 4, 5, 6, 7, 8, 9, 10, 
IKCtfLT. #tO»m*|IHfZ1 , 2, 2, 3, 3, 

4, 4, 5, Sit-T&o EFMH-d-^TMi. C*Ll^n = 

(1, 7) RLL-NRZ I SB3t?l*. n = 2^t 
m= 1 tT&o 
[O 1 1 2] ^-#aj»T:n = 2 L&tf 2 L+KD21 

JktfJBW (jJB-l+flfpi) Tt**L«tlO. 5T-roita 

[0113] /^X3£±*&3C:fcl*TI±. IBg/^UX 
CDS^Iitx-f*i<7)7— i;g-et,2T*^-x < frSo a 
i££ i<D^-^-<-ifc[i. »7— *«:T£*iM4i - 
<tlz^*i^^2S4bT?^^^ !3»/<;ux*£Is]|8<BfB 
mtOtzitoWXTO) J: 5 *WIB*KW"Ci3 < C £ y 
»SLU, *-J\ 7-*ffi3j§|z|lLTIi. an /St. or 

= o. 8ari. 2an at/iS r =0i+8jo. 5t 

= ctV T(D3:^JiA<yiag*. T<7>J£5ffi|Z 
Wit, -S©M*BT d ifcLTj3l*tf, Hf^07- 

^oitrffi<7)ttsi*i5^-a«fza^^ 0 7— *t» 

iT^fc^gg (SB±0. 5T) J5l±OS^-CfctL 
/5T OHPV = P\ + 0. SSSii-T^li, nte 

[0 114] O^T*. 7— ^&ffifc§|LTI;*. a ra . 
£nw arm' &tf0m' I*. 3 Ja±tf>L[c*f LT. LlCfcfc 

flm-l' = £m-i+»0. 5. a m f =0. 8 ar m ~ 1 . 2 
cr m . X^^m' =0. 8 0 m ~1. 2 0 m <fr*> o J: y » 
£L<I£, flm-l' =^m-i + 0. 5. af m =Qr m ' % 

[Ol 1 5] L = 2(Dif^|C(t % /3T = 01 + O. 5~ 
1. 5. ar m ' = ar m +0~ 1 „ Mo£ m ' =0. 8/3 m ~ 
1. 2 0 m <t^&<Djb<*f£LL\> LfrU l^-r*ia>i§£r 
*>a m TX.X}a m ' Ta)f:Wyi7-^lnT0)$4i 



i*-s^i*tot^-r5c^7i<ifLi> 0 7- 
Haaa>^a3ia8i3t«c»-r^o i»ic#M7-**» 

*-T*«»blWt'CB: % ««WM-7/<;UXHIBj9 B T 

So 

[0 116] 0m-l' . 

arm. ar ra ' #-&0>&Z tbtlli&Wte'l^ 

107-^ 1 1< l*7->7 TbIIz^ CT. fS&T;*£*tjE-r 

Sfctf)!^ Tdu ai. ar i' % Pu P\ 9 . ar m . 

<*ra' - ^m. Stf^m' (Dft*± 2 O %8S<DS5ilI^-e 

o. 5j fc^ixii r»i j ti^IBSU*. C0gS(Dft 
[0117] *t>**/<;ux^iHi»<7)ffiS<b(Dtca6 

LAO JU-t 0>iI^(C li. 2 ^ i ^m- 1 i 

o*y. 

[0 118] 

[82 1] a-2= <*3= " • • ' = 
«2' =a 3 ' = • • ■ • =<*m-r 

[0 1 1 9] cfc y L < I*. L36<3iil±CDii^lCl^ L 
l^cfc^-f. 2^ i ^m-1 tSS i rc^LT. ffjiraj' 

A/<h*a)lg^ Z(Dcfc5l^ -#|zai = ari' =ac (2 

[0 1 2 O] tj:t$ % a m $.lfia m ' i, % *fr?tl2^ \ ^ 
m-1 (zfclt^aj&^afi' t m Cmt1r&0)tf& y » 
*LIV L = 1t4^ 7-^SnTj!i<2TXtt3T 
<Di§^ m=1 t-rScD^Sf^L^o COii^ 

(at + iff!) T^cnt^a)-^— t-<— it (tL< 
I*. MM (arT ) T^arr tp^' Otzl—'t 

I*. P m XitP m 9 t*tl**ln^4<Dm&<DPiXi* 
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[0 1 2 1] CCDcfca&^JIB^^UXI*. O^T dl ^ 
2. 0^T d1 ' ^20>m^. mz-ltyLT0)&O\zLT± 

dL-tzzttfX'&Zo £-r. (i) mmTtom-io&m 
o)i&ffi&&mt LTT d i c**iM*T d r ) ait, 

5feMlH®^/UXcriT (fc^lMiaT T) ££j£U 
(2) #1^. nT7»^Ogiat e 3 (fc£lM* 

lz. S&JlfBti/^U;*cr m T <or m ' T) ££j£-r& 0 * 
LT. (3) Ltf3VL±om&\z&&-?Z>tpffi#mmm 
/^UX-efc^. OfjT. 0\T (2^ i ^m-1 ) (4. n 

(n = 2L) <7>S^lrli % nT7-^(D^ 
t>. 4T&(za 2 TA<fc*>T*<y. J*U&, aj + ^i-t^ 
2Tj^<tft&cfc5l^£jS<*t!\ (4) n*<^» (n = 
2 L + 1 ) (OmGlZteL, nT7»^OfeS^^, 4. 5 
T&fza 2 ' TA<fc*Trt«y. KlSaj' #2 
Tj§^<tft£«fc5l^;£-f So 

[0 1 2 2] ±%Z<DWVl*. £u £i\ £2', £3' 

*t*ifftoT<n^i*ic*, 4>ft<£*,+^#§»Jiati 

/*;UX2*<Dar 2 T&£lM4<* 2 ' T(Di%T^y^ IE«t 
IZn T7-' i7<Z)J&»^t). 4T&&IM44. 5T<DUf 

[Ol 2 3] 0 2 41*. ^-S^^2TOS»C0S*^ 

(Diii/W-Peit *ft-F*u*-f*va> i x*,-&t L 

T»t>Tfcy. IOfc|) e Pb<Pe<PwtLt)t^ 
Tl*«£t« c*it><7>{If4. n-V>i |zjti:T*35:*«l=t? 

tf<* m T. or m ' TI::fclt£iag/< l 7---Pw m l4. ttOai 
T ( i =2~m-1 ) |Zfclt5f5g/W— Pwjtlil 
ft « fil 1 3 K £ £ tl £ C £ & £ e 

[0 12 4] 0 2 4*rM4^l4y. ffiHHb<D*:tf> 

It. = = e 2 ' =^3' =Od:U IH«-r-<#n 
T (Dtirtmlztt LX 2 T ftlrm5feSSCDiaS/^UX a 
1T, Mai' T*tfc%T*<*fcU */c. a m T, 
ar m ' T(D5lTy*<nT^-^a>^it-a-ri)<tLT 
It>t^5o B2 4|Zfcl*T. 2 2 O li^ffl T (O&m? 

[0 12 5] 02 4 (a) teTcfZft S^?-* ^SiSfl^ 
CDn TV-^|Z^JSLfc^iKCD^T*fcy. 2 2 1 
1*2LT, 2 2 2A< (2 L + 1 ) T 0>^—<7 izM^T 



[01 26] 024 (b) I*. n=2L = 1 00)^0 

»aiBa/<;ux(oa^fcy. 024 ( c ) i4n = 2L 
+ 1=11 a)ig^0»fiJiBS/<;uxoa^T?fc-5 o 02 

4 (b) TM4. J1J82 TCO^g^P^* 2 2 5l4j§»lT 
(DS** UvO 2 2 OlZ#LTteffi<DiI*Ub<0-C?fc£J^ 
iT(0Sfi7O^^2 2 3^Lr§b*l5o T dl + 
Qfi = 2-efc^l§^ #iBM^bXcr jT (1 ^ i ^m) 
OA%T*ytt. ^aB2T<DSm^P^^2 2 5(Z^« 
LTl^o A^5Si2 □ »>>7 2 2 5lZH^L 

T. or i >5 j(&7^-^-<— tt*B»LT. IB^/<;UX 
»2 2 7i)<||^. 

[Ol 27] 024 (c) T?I4. ^^2TC0Sti^P^ 
^226(4JS^T0>S¥£P^22O|:i*fLTO. 5 
TO&ffiCO-r^S^-r^^SlTCDS*^ n^^224S 

m) 0>St%T3Wytt % 1SS2T0)S^P'^226|: 
P3&LTl^o S^P7^226l^iLt, 5 i-1 

2 8*<#t>*i&o 

[0 1 2 8] COctdlc. ^TOgl Ogtp^P^ 
1 (2 2 3) <t. &TfmmTXWZ10>&m<?ny<?lZ# 
LtO. 5Ty£[t-r*ife^^TOS62 0>*^P^^2 

(2 2 4) <t£ffll>T. gfg*P-/*1 ^SLt^b 
*l&Ji»j2T0>g^n-/*3 (225) 13^81*1* 
T. or j (1 ^ I ^m) £§£±21*. I^P'^2$ 
^Lrfi^n^S^2TCDSIp^P^^4 (226) 
lC|E3»I£i±T, or j ' (2^i^m-1) 
CirrZckoT. 2LM2L+1 Lfc»»JIB«/< 

[0 1 2 9] 02 4-C?li. 7»^S2LT < >: (2L+1) 
T££. ^a>V-^^ig/)<T2&i;T4|ZfcL>T-Sc-r 

5X1*2 2 6CDll«li (b) (c) 0>2aBy L36>ft 

ffifcHLTI*. 1 T<D-f1M)<±C5% 0 got, *t>lc 
^2lZfctxT01 3 (a) , (b) , (c) . (d) 

ic^-r Lfc<fc 5 k 4 a y (DH«3b<fc y 5 * #j® l 

ft l+tl it ft ft Z 14. ^i»JiH® 3 IZ J3 u-c 

[01 30] f Lt, 01 30^832 TOtny? 4%k 
«S«fflLT, (1 a) (Dlf^^li. J§&P 1 a P P2 
a, P3a, P4a, P 5 a (D^tl^tllzmm Lt, IB 
S/^^XEFalariT, a 2 T f c* 3 T , af 4 T, a 5 Tfc« 
U&-T^>y-hl¥G1 a^^L. (lb) <Dm^iZ\t. 
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mfflPlb, P2b, P3b, P4b, P 5 b CO-^+t-p 
ixlz^mLX* IBS/^UXcn T, aiT, a$T , a 
4 T, cr 5 Tlr^-r*^-hSG1 b££fcj£U (2 
a) CO*^|Cli % @«BR 1 a, R2a, R3a, R4 

a, R5aO)f*if^|z^Lt, ISS^UXorr 

T, a 2 * T, ar 3 ' T, a A ' T, or 5 ' T(e*fj£-r&y 

-hSG2aS4su (2b> om&i-it. mmoi 

b, Q2b, Q3b, Q4b, Q 5 b <D*tl?*l\zmm 
Lt, iH®/<;i/Xarr T, a 2 ' T, af3' T, a^' 
T f a 5 ' T|C»JS-r^¥-hSG2 bSWSp 

[01 31] :zt% cttt>coiBS/<;ux*^y- h 

8G1 a, Gib, G2a, Q2b(t H 1 (C&lvc* 
Gat el. 2. 4 S^^fcLfc *,CD<t I^T&& C t & 

^mum%±yj^2om^tmmvs>i>o o*y. gi 
aWGi b^^-r^icfcfcy. si co^aic. ftSH 

A;i/XaiT$4*t^GateK +Ff3/<;uxf¥a j t 

(2^ i ^m-1 ) ifiEfSGa t e 2. 
0/^Xff ra T^t^Ga t e 4£#J*f::£j$U 
Z.tl£-£J&-?Z> 0 G2aXi;G2b^t 

sicftfcy, siOcfc^f^ 5tfli/^uxcrr t. *r§ 

XcnT, ai f TlC^LTifflPI a, Qla, P1 
b. Ql bOlyTHfrX-mfc<Dftf%m&1m?LT$£±2 

^&MIBH^;UXcr m T, ofra' T(zfcf LTJ§»! P 5 
a, P5b, Q5a, Q 5 b <D^-ftlfrVm%.<Dftffim: 

[0 13 2] *Vrt)\,*&m£ Pem^mtt: 

mtf&TL*j2Tt\ttjiZ>T. fro. 2T±1Tgg<& 
ff«tt*tfc-&**»^**a6«. stilts mfe<D*7tt 
;ux£ m t,L<l*/3 m ' S«rttt(z»je*-*ttf 
tziblZit. BlOGate3tfiS«y-ha«* 

[0 13 3] nJMMkrfc***!** nT^ 

HT d r <D«igffe, I (CTj' + 0j f ) Tft*y-hQ 
4S5fi±3?t8. fit, G3fc^LI*G4<&lvr*l% 
A<t7-eft*«$tt;1S/<7- P e(D3t^I^U G3 
Ul^LltG 4<»l*Ttlfrtf*>T*S>Z>m'£IZ\Z/U 7X 
— P b<Z>3fc£Bg|tU G3i:G1 atfRttC: 

*>T-&&i§^(Cli. GI a*>BIBI=»J6LTCtt/< 
7— Pw<Z)3fc£8B|*U G3iG1 b^Sl:t>t*i 
5«^fctt. Gi b*>EFf8fc»&LTiEii/<'7--Pw 
0>5fc£fi3StU G4tG2 a*<f^B£[C;*->T?fc£i§£f:: 
I*. G2 a^>Er B 1[z»jSLTIBS/W-Pw<7>7fe^^ 



»U G 4 <t G 2 b t}m&f\Z*>X'foZ>i§j£lZ\£^ G2 
b *>KIWIZ»K LtEft/<7- P w<7>#£ £0 

ii»4o, 1 u-<;ufc^*i±r, fttf— httflUDii 

[0 13 4] i*t±££<»: (1) Bfth7?0± 

aM*||||T 8y nc****1^ (2) MlMBTaynetfijB 
<hLT*£*;ftfc:. iffl2T(DS^Py^1 atm& 
m^W? 1 aMLtO. 5TO$tfrLfc^^2T(D 
«^P7^2a^ lSf^P7^1 a|::*tLT1 T 
5fefTL/c^^2T<7)^^Q-;^ 1 btWi&mVny? 
1ai:^LT1. STft?tLtcmm2T0)&m2ny5 
2 b tO)4m<D&m<7 n 

(3) n T = 2 LT**^-^COieSilC|gL-C. &*fl<7 

P^l aXtfl b<D^-rtt*>i3^aa$i±r. cnT. 

crjT (2^ i ^m-1 ) % a m T0)§£±&m\Z*jfcl,tz 
$ *f £ ls<f(D?— h<7)-f¥G 1 aMG1 b£$££;* 
t!\ (4) nT= (2L+1) Tfc£^-*<7>IEgl::& 
LT. &m<7nv<7 2aRXf2b<»l^1lxfr\Zffim£lt 
Tori' T\ a j' T (2±s i ^m-1 ) % a ro ' TI=*J 
Jfc Lfc* >T 5 >70)?- h(D-8G 2 a i&tf G 2bS^ 

[Ol 35] hSG la, Gib, G 2 a . G2 

bltTUO&olzLXmRI-Z^ttf'ZZ&o **\ ^ 

••RBBTsync^U-b^ h$4xfc1 h<DJtoa«*« 
BLt, 1 JBWrtlzi «n*u e*^03S:e,lifl» 

*^ice cry— hftSG 1 a t l < i*g 2 b 

l. »*i»iBT S y nc A^&n 5ra>w«i*ra)a>Ka 

B#BBA<TO*«t»rfc4itf. n#«»rA«*M*»rfc 

SAMClSCry— hfifffGI btl<liG2 a^Iffi 

j£&± LX±tfL21l&-mO)n T*7-^<Dt--<r(Dia^ 

[0 13 6] ttJb©»«E»/<;UX*fe*3afe1. 2fttf 

+ i) TXIi (ari + /S j-i) T (rt:*£L22S i ^ 
m-1)li1T, 1. 5T\ 2T. 2. 5Tt^#l4^r 
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[oi3 7] *&wo)3t&m7jmt. ^izestt®^ 
Mtc. *a<D8i$-(?^ p t v 0a v t 

[0138] l^-CDESiJgttl^LT. vxT 

< £4,2fcU:<7>L[C#>l>T. 2=£ i ^m-1 fCfcff& 
(flfi + Pi) T\ Cars' ) TCD^^S^ii 

lc«fc i difclt£>Pwj, P 

««i££li:£c*j&tf <*i' (2^ i ^m) £sS'><*1*& 
(W9-7 1 76^9) o *0>*SJfL l£l>««ffi 

[0 13 9] ^-OESiffittlCttLT, vxT^ 

-£(7>«»a>fii&£ v -e J: &ES£ 

miz&z,-r-^\z&*> % $z>\z& \ cifcit^pwi, p 

[0 1 4 0] ±IB2O(7)0yiZfc^T. Pw if Pb j% X 

S^:ffl(Dffita2 0%SffiJ^^t?fc^c:<t*l^5A^ <fcy 
L< I* 1 0 2*l::»*L<ligtfCtt 
lz±<&m\z&z>-f-'£t-?Z>ZtV8>Z>o ±IB2o<D 

S'>£1±£ i£iiJia£i±f::y. + Tdfcl* 
^TCDLfZ^LT. T?0. 5<jSj. £j' 2*2. 5. cfc 

[0141] ±i52oo«icfci%Ti*. s&ic -r^r 

0>1$L&m\Z]£^Xa\T t a\' T (2^i^m-l) £ 
0«#B*IWSISlS-ffi±:T*fl>*«»* LI*. r««- 

<t(*. «-«isiza3t%T±o. i Tommmmomz 
m-rzctzmm-rz* ca>n^ s*9a?9Tis* 



or i* \t&i&tto\zmm&'Pir& 0 ftnaES/tjuxizm 

ariT. arr Tli-Si-c**^ #*L<li«-«»T? 
*fr90>*«ff*Ll*. ca*ft % 0 ok 0m' eitafct— 3E 
*Ll*. 

[0142] &-ta>3o<D/<^**£*tti . 2 

&U?3l::£lv£ % EeRTteDVDOH&iS (833. 5 
m/s. P^^^^TI*3 8. 2 El-tlC 

j6<#*LI\> 

[0143] *s&w&ftizmjtoi£m»totsim'£t lti* 

JSTFAHHf **\ EMMtUtfl Om/s 

[O 1 4 4] £*%<*)»«*< 5 O O nm^iS^S 

<. IB®**m**1±-&fc^CDU>X<DllPa3{)<0. 6 

-*g*0. 3/im*atg<U XttdElcGft«fT3 
8-16 L<l* ( 1 % 7) -RLL-N 

[0 14 5] 7-?fitH»a^EFM« 

Etttto>flB>ae«cDa>s««xflEi . 

2m/s~1. 4m/s01 0ftiBl5l± t SP«I=Mt 

aS DVD0)Slp«iaS3. 4 9m/s<D2fgaJsl±0) 
igil<bLr. Eftttaa«-S^L«c#&EK«fr?« 

[0 14 6] *|^. V-*«K««40>a«l3OL\TB 
CD775U -T'ffil^ 6*t* E F M£BHl-5§-0)|f ffcSHB 

ftfc. E FM+3£i!i-C(±. Ztl\z£Z>{Z 1 4 TO"7 
[O 1 4 7] T-f /<*->0)±l| I top ss^*ic«s 

LfcttD^sit^JbaafflRtop -c*y. r-</<*— > 

OS* (W±1 1 T7-^(Dlfi) I 11* I top t?« 
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m 11= I 11/ I top x 1 O 0 

igi*8 0%g£-efc& o /h3^&<hfi^(*St^ 

A s y m= ( I slice / ' 11 

[01 51] z *izn£.m^o)&v-<7 RV^-<?m 

TXV ( T li^-* <D&m<7 Uvl n 1*3-1 1 

(is 1 n£i 4 tv— *a>«ig 1 i4i=M#«t^r <i ) 
zt&tf (2) ^SSlt^o VvZtt. 7±W? 

n<£m^£<<zi=74-*f£mLX2m<bLtz&<b. u>t>* 

&X~/i; ■ ■ VUvWvZb. LXm&-?Z>o Z.0) 
[Ol 52] ±!HAiBii^££m>&fiS(:i#£L 

[0153] iB^bA<e^««t?S16^iaa>Jg 
ic* ^[zm*j<?5s b ^^aieiijf 

(fbil^, L < I*. Sb 7 0Te 30 ^a^3ia^* 

LXmmOS b £^<*3EI^G e £^fr)ffljSc-e& 
£0 -0>*t^ *$|ZSb/T eitli4fel±<t-T^C0^» 

l\> Mftttotemmmt LTfi. M z Ge y (Sb x Te 
1- x )l-y- 2 p^ (t:f£L, O^z^O. 1„ 0<y^ 
O. 3. O. 8^X0 Ml*. In. Ga. Si.Sn. 
Pb, Pd, Pt, Zn. Au. Ag, Zr. Hf, 
V. Nb, Ta. Cr. Co. Mo. Mn. Bi. O. 

[0 15 4] JtKlfirtl*. *^&li|Tr&<7><fc5(C. Sb 



[Ol 4 8] 
[»22] 

(%) ( 1 ) 

it (SNlfc) *<ffiTLTL£ Tf8l*4 0%flg 

[0 14 9] £t>|z H TIBS 

[0 15 0] 

[SS23] 

-1/2) (0/0) (2) 

70Te 30 £gj&l^$!l<&Sb£^fr2^&rt<. »B#£ 

WLtct<7)t?fc^ 0 seim*. t eaA<ojaesa>«aiSii. 

Ge 15 S b 8 5^S^iififiHa^{ZT e t L< liMTC^*^ 

L tz m t i H «P ? C t =L X # & o 
[O 1 5 5] JLiEffljSfzfclNT. GetttfkMS b|zj;£ 

#*.£:h,£o IP^. SbTeM«SS^at:± 
150<*: 5 *Ge Sb T e t"£^!£IBfiJf fi. 

Ge(DS^rZcfcy«ft«^*ffl3MLfc^*. Sb/T 

&<> ea«±«tt. efl«fi«fcy tfi^r-itfT 

-tIBG e S b T e "T ^^IB&SI±. it 

ffi^bKftCDiBS^O^tt. Al a A2 D Ge c (Sb 
d Ten ) 1-a-b-c (fcff L. 0 ^ a ^ O. 1 N 

0<b^0. 1. 0. 02<c^0. 3. O. 8^d, 
A1 liZn. Pd, Pt, V. Nb, Ta. Cr. C 
o. Si. Sn s P b, B i , N % O. SA^Stftt^ 
'>*<<tt-fIo A2 BinM/XttQa) T?fc-5o 
[0 15 6] C*lbMfi£tta*OGeTe-Sb 2 T 
e 3 Sftl2 7U^O3ftfil01ia^|Zj±'<. 5fcfESI*&l,Mi 

Jf^Lt^o ^fc. -tlBOS b/T eit*<8 0/2 0 cfcU 
igl>S b T e^^li. ^CD8S01 2fgS (Jftl 
4m/s) J5lJi^D VDmm<D4fe& 4m/s) 

[0 15 7] -*T*. w<7)J!S^li. *&W\Z&1\X$.HBl 
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i>*£«>ibhj£*<i*i=:*:#i\, *<ds*i*tih<d t as y 
wic. aEaft7-$jia©iga^£<BJ§#?^£.<D*sa 
^taesa^&ro^s-fiEgiagti*. *s<t*i?*saibi® 

Si Om/sKl-h) , SH*/* 1 ?— PetfRMfStiSfclH 
A<}5<&Sfc«>. tta*SI=£XttltAiBfSa>Xai=« 

I*. Sb<0^*a*li^««fct^ Sb 
^^SOJiJtal*. j§lt**ifc«IlgEfl)S«@^(D$SaJiEg 
Wttl»4#TL*3. Sot, tttieil:&U 

■cs^ra-cifaav-^ro^satsnz-r-sfctoir. s 

[0 15 8] -tEfflJi£Kfcl>TI*, BlSSt 

SEiil-ttJSL-tK&HSLJ: 5 Mil?— 

a<C*)*t*©-e, -tES?U>-7li#l^ig£jS:£ 0 

fc\ ^0>«fc?ftJ:IH«fiEI=j3lt4Klfil*. tt3fc-«l=fi6 

ffi*4xT*f=Ge T e-S b 2 T e 3 Sfe(2 

T e -S b 2 T e 3 S<ei27C-&*S*gjSlZj3l>T[*, 

t?, fsa«fii*ft*y*#LTt^L^ *fc, ea«a> 
^fitttteafit* * y t,«t^aaT»«^t>s*. (tot. 

±15G eTe-Sb 2 Te 3 gftl 2 TC^&aUSfiElCfc^T 
I*. £S<DfSa«££j£T-i>Ci:-e. *Saj&g*<tb8tW 

>l<rt,stea^b*2jiEr-#*©-efc5o L**i. m 

[O 1 5 9] ±E©£d4U S b T e *a*B«l-iS*J© 

euit. eatt»i=*5t^r, tt#***:ba:iv mm 

WI=iii-1f*>&fcSISattJ§T?&&©A<*J*LlV -tE 

^attfisi*. */<?**icj:«KiMnJHi:=*&*i«#a 

Htt»©EfiB£»»Lea<bT*«D»Hb«f**fT3 c 
= fEltnf=W-t§-ca«£:l*. * 

-a>*Safflj&*e>*o-CLvCt«fc<. «»a>(ea«36^bfc 

9-Cl»T*j:l**». «»<D«a=ta^&ft*«^ «w 
S$e*Lttl*04tK*Ll*. *-a>teajf*&fc£* 
^i*. §satsi*iai;-eB2fiiHa>*.*<#ifc.5#ea@-e& 



[0 1 6 0] £G)J:3fc2SH»l::l|i-tH*&>S:*E»H 
JS-ecoiea'tbA^a-efc-S^ ^tt^iRi±*-fr.5c<t*< 
•s. A^aajt*#rseaffl-v>s b^©ii:^aT?i*fc 

Stfte^SBA^iKJlfc-SJeaffi. AgSbTe 2 ? 

(^^Ltfiie.ih.-SH'CA^a. *e.i=i*>^ronfe<D^ 
*i=H-r«tta«afi4tB«Er«*ft. flmqtoo* 
#<tisatt»*«»fiR**v*e*, t— ?<DSja»«A<a 

<di=»u .5 is^ci*. ca><fe3'Sitsa«i 

[0161] I3iiH<Z>$Sa*ga>J&S§l*. EttJIOtDftlHb 

±Eltatt*XMt£««feftf::N:. EUOtMft^a 
£TE©«fc ? LL% 0 EftMttattX 

H&COa s-d e p o s i t e dtt«T?l*. Witt&B. 
T?fe£fctf>. MSl4::*t£fSa<b£-e-T5fcEii>8£ttfil 
C©gl^$«]^<bi:«i-r*. tDSHfc«f*i: LT 
I*. flAli. $Sa<biSS (9*1 5 0-3 0 010) Ul_t 
a^JSLT1?<DSlfflt»<75^-— -y>7— — ;nf\ Is— <f— Jt 

U^tta«ll(DE«H*»*fc«)lctt, JftMtoMffrttff 
[0 16 2] jgfl^'fblC*Jt%TI*. EiiJf 

■cs*H^i=it«#itta'fb$-B-T=b«k<, *f=. nmm 
mzi*r>itA,ma,n#Mt Lfc&. nkXiEtt-eBtaxti 
a<bs-e-ct«fci\, w©bsl «afl:asx*ta-*-tf«& 

affi*^fi£**t-sci:Atfc^or% &-5§s^aijis* 

[Ol 6 3] 0!)xli, M^felil^^-r^^li, 9* 
2// sJilT. »£L<I41 ^ s&LTkrZZtttW&L 
l\ *fc. »BMSD»8<bl=l4. U— 9 ^ **ffl^^sa>*W* 

©u— •f**ffli»T*o«fl:*lT5 (KiTcrotoas^b^ 

* r/<;u^^u— Xj tlji-rSwi: A<fc5>) ©*<»*L 
LN. C©»#r. g«l©S*(*. Jl*1 0-1 OOOjum 

■e&y. Stt©g*i*. a*o. i -1 o/um-cfc*. 
-^-f hEftwfl6«t«wffifflttas«fcys^isa-e*a 
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o«/oj*i±e^3iST?^s-r-i>«tffl»jSA^i:r*-iaAt 

*§e>*ll=<(,\, il&lMS<D5 0~8 0%a> 

I*. -t<Z>liSSg-C*Pe£!5g|*Lfc£#l^ >8*A<5E£t- 

[Ol 6 4] U— <f%S£LTI*, 9\ #x 

S»1 OOmWA^2WgJST?&S. /^u* Y u— Xu: 

*gRe-A©Stt*lRl*l5lSRS*(Rli:-a*-fr. 

(Halfi) rtlcgtt (#g) ;trfl||=»»*1±-C» £® 
fl3«DS8{b*ff5C«»:At7?^*o 1 EEfcfc y (D^S^IrI 
©^SlgBfiltt. e-AS«J:yfi<LTt-A-7 7^ 
*-fc»\ l^-#SA<«ais] L/-nf-3t e-A7?B8St*^i-5 
«fc ; 5I--r*a)A t #*LtV 5tH>6:tD»HbA<pr 

^«t*s<t*ic. if-A#s*rRi0j:*^-»* (a 

#1 0-2 0%) l=£3fe-r-6*0»HbttHOT*i9-£l!ig 
"Tact So A* a. 

v. ii«#s*iRi©^i!iaii, ii»e-Agw<Di /2 

[0165] mUtBtSHtOfg. 2*<OU-ife-A$fi6 
£ 2 S S <Z> tf - A-eS^S^b £fr 5 C £ |c«fc o T jgH*D 

A/Bib LT^&. 2SS(Dtf-A"CS^^b*tl-5. 
ltWe^b*ffofc*Ni:5A>l*. ^R5<DES1 /<mgg 

>B£*Slro£l*^ R i *D81b&<D*lElitf*fiSa>£l* 
^R2A<Hgtt(c^Ut\Ax,t-57!i>T?*!l»r-e#-S)„ 

K Ji®li5*Mbl 0 OistflgflM-— /t— S&dfr 
a. c?tscti?, -iHi«)iE&f=it-ei**i5&*s§o 

[oi ee] ±iH>g*«8§i*, ^-rutiH^fflmmu- 
■9 s — 3t*§iiga)i2&A^x*^i£tfie-3-c^ia l?s < 

fifil!«tt:cDig-&. RiiR2 ronii/h $ U 
l\, ^#6*11=1*, R1 ^R2fC^S**t-5>T15fit*<1 
O (%) JilT. ftl-f±5 (%) J*lTi:**J:ai=-r-5ro 
*<# £ LtV 

[O 1 6 7] 

[»2 4] 

2|R1-R2|/(R1+R2) X100 (%) 

R1A<1 7 %gS©«^bJK{*T-l*, «*3R2 



an 6~i 8%o>iBHi=&tif£J:i\, 

[0 16 8] *^StO^<btt«l*jifiE-rSfc«>l-l*. « 
taUfSCDiEIMM*.!: « L l*MMI£*IJaibf:: «fc o 
£ (D C <7> <fc 5 fc*U»Hb:5&T-|§. t> *t 
&*Bt*. Sb/TeJt*<4. 5g&«fcy*£fcig£f:: 
l*> %Sitot03&±UV J t>-t<. 4. 5j:y/Jx*LMi^-|± 

B'OSi^-at'&y^-rL^ ^-rutsb/Tejtffit 
_t. DVDjaii04<g^jii-h©iE»-ei*» 7^*aa>m- 

P. JtSPftSJi. £l<Ni£iftlt-5. +t?=t» ivfc>ti>£ili 
Jftfltiti: Lt, IH»Jg<DKJ5$1 0~30nmtU -t 
SP«^JI<&KJ¥£ 1 5~50nmiU fro, &$*li(D 
IfS3 0~3 0 0nmtU;t(I)A<»*Ll\ fcfc. 
*SE HaBftftft *±Ba%EftKt*(=»S f 5 &\z 

1. 5Kl±i-r«Cfc*t»*Lt^ Ml-. n/ml*1. 
8a±T?fe*t «fcy»*L^. n/m<©_tEI*. Ji«4 
#*L<l*3g£<fc-f-5j6<. ffigK'J-Pw^/^ 
-f 7X/57-P b?Eci:tero^#(=t,«fcy^b-r-So 

[0 16 9] £33. ^-f hvi/X^^jfllftt^aiWO^ 
Bitrfr&^ffll^SJS^f*. P e = P b = P r (PrliS 
£3fc/<"7-) ir-TtLtfJ:^. Pe>P r ,t LT^^SilS 

[oi 70] &.mm\*. mma&mL. ft&mmzmtb 

SSIfigt^O. 5Q/DJJtT. ^1=0. 4Q/DJilTro 
Tl* % 2 O n Q ■ mfel± 1 0 O n Q • mJ*lTigS*<*? * 

*«fiii=fc4ii)^y X'tz < , E^ss*<<ST-r'SMisji- 
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[oi7i] BLmmtmt lti*. r;n=^A. a. 

T a. Ti, Co. C r. Si. Sc. H f . Pd. P 
t. Mg. Zr. MoWMn^ibft^bSli^ 

*L£o ±iH^7C^0^aii. ffiftO. 2H^%J£Ul 

*ttl**+#lcft*«fti=fcy % *-r«f«fc. ft&SiJil 

[0 17 2] JE»Jirc*lffl-C**MI^*fcLTI*. Ag 
(ZT i . V. T a. N b. W. Co. Cr. Si. G 
e. Sn. Sc. Hf. Pd. Rh. Au. Pt. M 
g. Zr. MoWM nfr£ft£l*fr£3l#hfcd>ft< 

g. Pd»i;cu3b^&tt4»A^&ail**ifc*«:<i:tp — 
«0. 2HT%Ja±3Jl^%JaT-e&^o 

&<t. «»»*#*+#i::ft*«si=**. 

[0 17 3] ftfc. A I **^OD3BlB5c*a>*«-V>A 

•ittianr*. s»jii*»«x/W$&a>;*£»»&^ 
s»H4>a>*^«!Mi*2«T%jaTi-r*fl!>*iff*L 

Sl*1 x 1 0-3paJ^Tt-T^Ci:3b<<tf^L^o 
^«!*0«A«t«l«-r*f=l*. *Ib-hSl nm/ 
»JU±. ftlZI O nm/»J2l±fct40)tf»*LtV ft 
fc* . *tt*a>SA*l*. X/<?$r|::fl!l,***** — y 
h(&S!£*>X/W£;tfX («WAr, Ne. StfX 

[0 17 4] S^gO>tt»S?l^^igto^/ca6lCtt. Rtt 
■ **JIft-r*^t «xtf. ttSMa**<*:# 

Mi=««****-*««B*«i+fc»d. ffitffintcT) 
B#-e. ftyxL*-— /<— n*tt^ xixiom 

JI(DJI£li. ffi«5 nmlSLhl OOnmfelTBB* »* 
L<(*5 nmJa±50 nmfelTtfc^ IMB****"* 

■*t««>*^+»4:ft«*«i3*y. m-r^a^sc 

[Ol 7 5] ftfc. &»B**Bfc-r*Z£li % BrM<D 

B*TBBOBBttft*&*«fcfei=i*tt-cfc«. 



[0 1 7 6] 

s*axftt^ifiyafflprffi-efe*o 

1. 2mmI-Ch7V^>^0)a (h77^e«>f 
1. 6/lm. B(B»0. 53jim. »§S£fcj37nm) 
ftVdtLfeTKU *— K*«±|Z (ZnS) 80 (S 

1 O2 ) 20ffiK®$" 70nm. Ge$ S b77T e isiSSi 
)I£l 7 nm. (ZnS) 85 (S i O2 ) 15^^11 £ 4 
O n m. A I 99. 5T a 0. 5 ta^S: 2 2 O n m. ^tl-frtl 

*»Mtta«a-ht4|<mi*LWbLt, 

[0 17 7] C0f<X^^ U— If— ««8 1 O n 
m. fcf— Agfil O 8 /imx 1 . 5 u m<r>t<\)\,9 >f 
1fT*4 2 OmWO/^^— -e*o»M6»ft*«Ti\ **(Z. 
L/-if-*fi7 8 0nm, tf ^^T^^fflDSN 

0. 5 5 0MSI^ *— #*frttT« j»£3IH£* 
1if09. 5mW<DDC3te"efSB<bSl** ttftUtJU 

[Ol 7 8] *<D&. CC&tV X^lzfcfLT. U-+P- 
)Sl7 8 0nm, tf V^7^^0^P»N AO. 5 5 0) 
SffiSSlZT. 831 2m/s (CD(D1 Of&3) . £ 
^07^8843. 1MHz, Sf^P'^^iT 

2 3. 1 t> »0)^tSWII E F M^i7 >^A/^ 
— A— ^-f S£H*ffco EFM^li7j^T?li3 

^*t€>*7-^B*wfia)*ft^-7«- 9tt>#Mz.n 

[0 17 9] C*t^/<*->$. ltT^C0^HJ^S^J3 
(n=3. 4. 5. 6. 7. 8. 9. 10. 1 1 L 
tm= 1 . 2. 2. 3. 3. 4. 5. 5. 5<D£5(Z# 

= 1 8mW. }1J/<7-Pe = 9mW, /^7X/^7- 
Pb=S4/W-Pr=0. 8mWd: LTt-/^-7-f 
hlHS*frofco *A;UX#80*3tte. HlCO/^UX* 

[0 18O]I4li2. 4m/ s (CD(7)2fSjl) T?fr 

i\ KMli 2 k h 2 OXStIl7^;^-*lL 

frk-Dtz* st-*?* h*fTft5rcatcy. *-r. 3 

JS<b £ fc £ toff o fc„ »{*» f z l*5fcallHg/ <;ux es 
Mai T. MfcJM-7/<jUXBM0 m T^giS^bLfco 
[o 1 8 1 ] mt lt. 1 1 T7-^ (2f$jS»s:-e 

1. ZlHOum *5^SJLT. «Eft/t;ux«| % 
^-^/^;ux(S^^tot=ig^$^-r 0 @6 (a) \Z^f/< 

/bX7>SJ755tS«UV (7>^*^b$1±-ClHSLfco 
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tt*H7fZ^*To CT1 =1. 0T\ $BWB*1. 2 

[01 8 2] @6 (b) rz^-r/^ux^fij^ 

*fflt\ £m (m=5) ttcStt^jlOSLfcc CDg30 

2{gssic^-r^^iS2. 4m/srz^(t^w^-e-^ 

-1 1 T-7— £lcoi*TI*-#lza t =1. 
[0 1 8 3] §jg<b&. 0 9l^-T^;UX»ilJ^*ffl 

^R|IBftSaiELfc«*SBBl Olz^fo v 
-*g(B£<b*<fi«ttT-fcy. L^t. S4$*lfc7- 
^S<D-Tti(i. 3T-11 T<D#V— ^*jE5trzE^iJL 

Tgiaa-r^c^^T^^ffifflrtrcft^yco fit, 

<t£Oi^;/$ffili«<, 2f&iiS^lzfclt^CD««<7> 
v^^±^ffi1 7. $/:£iS 
to. 6J^Jit35:^3ii:^^Lt>iaS^*^^C^A< 

-So 

[0 1 84] 0 9lC;^?VOUX#§!W3££JB^ 

AWG5 2 0S^l^ e T-<7g§fC/^UX# 
ao>S^b*fr*of=o fogs, 7>?AM*^4 
^^tt^KDT-^It, 2fgal^r*1 7. 5ns 

[Ol 8 5] fcfc. ^>yA/^->$lBSLtrlg^ 

mnw2 

1. 2mmlT*h7 7 + ^fflO)I (h77^lf^f 
1. 6/irru O. 5 3jtim, * *?J 3 7 n m) 

*Jfcj£Lfc7K'J hg«±fC (ZnS) 80 (S 

i O2 ) 20ftSI^7Onm, Ge7 Sb79Tei4lB^ 
1*1 7 nm, (Z n S) 85 (S i 0 2 ) 15ftHH£4 
O n A I 99 5 T a 0. 5 2 20nm, ^tl^ti 

Iffif -V t*X;<7 * ic J: y «K Lfc„ *0)±\z 

KttMfcBfWa- h * 4 m ** L Wfc Lt*f < 

[0 186] ZOfa^^ U-f-tl8 10n 



rru fcf— AgjSlI 08//mx 1 . 5jUm(D/^^U- 
ifr*4 2OmW(7>/<'7~-et0^$S^b*fTl\ 
l/-f-»l7 8 0nm, tf y * T *y JOMQSLN Atf 
0. 5 5(DMSit\ -9— *£*lfr» 3§<h3ira<h£ 
llHl-r-39. 5mW<7)DC*-eiea^b*i±. fgSU^U 

0 j 4 x & -r f^s * fr o fco 

[0 18 7] *-(Dffe. ZOf'fX^MLt, U-if- 
Sl7 8 0nm, tf ^ £ T V ~?0>MU&L N A 0 . 5 5 CD 
fMBSHBClT. ®5Sl 9. 2m/s (C D(D1 6fS 
ii) . S*^P^^^;tt»6 9. 1MHz, T=1 4. 

si-;®o)$>ftvme (c) f^^;ux#fij*5££/B 
^TSfclcBtf^ftg;* 1 1 T<D^iiH^-*£fEiiL 
fco IBII/^^— P w= 1 8mW, iB^7-Pe = 9m 
W, /W7X/W-Pb=S^9-Pr=0. 8mW 

[0 18 8] ^1*2. 40-1/5 (CD02M) T?*T 

i\ s±«#i*2 kH 2L0>mm$tMm7<ouz— 

Htr>tz 0 fa)es, "7— ^i^£i*i 3. i^-y». 

3. 2^-y«>-e*y % cdm^i 

RBffil 7. 5^-y»*+^(zTIs]ofco 
[0 18 9] ftltttl tH«|zLTEFM»7 

tfc««1 

HJ£M2T^SLy=7 f -rX^lz^LT. lf-^g7 
8 0 nm. tf ?97??<DMaftN AO. 5 5CDS«S 
BI=T. «j$1 9. 2m/ s (CD01 6te&) % ft* 
£ ny*J§&»6 9. 1MHz % T = 1 4. 5^y»CD 
1 Iw^-T. iftCD-RW<3)n-k^iM 
(m=n — k = 1 e n /mOf/Mli 1 . 1) 
l^TB#P B 1tf|g*1 1 TOimn^ — ttl 1 T0)X^- 

[0 1 9 0] mm'tr?— Pw=1 8mW. jg*/*'?— P 
e =9mW, /U7X/<7-P b =I^9-P r = 

0. 8mW£ LT*— hlHU^^Tofro L^L 

S^bLTlxf-o i^^^li 1 7. 5^-y»**«lz«il3« 
HJ£C«3 

1. 2mmlt h^*>^ e*>^1 . 6=^PX S*1&J 
O. 53//m, SSg*^3 7 nmO ^^V^XfmoM 
*»*Lfc*U*-**-h«B»*±|c (ZnS) 80 

(S i O2) 20SiI*7Onm, G e 7 S b 7 8 T e isiB 
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gUf £l 7 nm. (Z nS) 8 0 (S i 0 2 ) 20«^J1£ 

4 5 n nru A I 99. 5 T a 0. 5 a ^J*3t^l J220nm 
((*®«ta¥» 1 0 O n Q • rru @S«ta^O . 4 5 Q 

/□) . m^^w^-wr^x^^^^rzcfcy/iEKL 

tz 0 mt*?v*>7m<Dmtomi~\*mte&2 2. osk 
Hz(o»jiii:MLr±i kHzt^a (fm) mm 

£tltz* (peak— to — peak) 30n m(D 

«4£fT^-^*4xrtey. t>*>»i>SAT i piz&y % a 
[0 1 9 1 ] mnmi Rif2tmmz^ *f-fx^si/ 

— If — S«*« 8 1 0 n m. tf— A(DgfA£l 1 08//mx 
}Sfft£l 1.5// ma)<gR^<Dm***Stt^¥S^lpllC 
-€-5 5*fc5lcKSLT. S3l3-6m/sT?#^L. 4 
0 0 ~ 6 O O rnWO)/ * 7 — £ Silt L T *D»] it £ *t 1 tz . 

780nm, tf ^ 7 *V ^0) |PftNA = 0. 

5 5o>pffiss-e. if- Tp^AMtTa^^rpia^i lai-r 

09. 5mw<7>DC5t-e^-fb*-&. naa-fbu^KDy 

[0 1 9 2] lBflt?f£Mif::r*« A/l/Xf'^DDU1 

000 (;M7 8 0nm, NA = 0. 55) « 

LT<Di?^^a>^#(liii 7. 5^-ys>-efc^o 

hPZ^XttSAWG5 2 0^t^; 0 
[0 19 3] *-T. CDSjSOI Sfgji (1 9. 2m/ 
s) -eiBii£*7o*:o Cia)fgS**n*;/^8m*l 
4. 5^-y»-efc^ 0 

(1 ) *t\ Hi 4iz^-r»fiJiB®/^ux*ffi^4'Pa 

$t'2 0mW, /U7X/<7-Pbj S*T?0. 8m 
W£U ^— *Pb1(&;S£/W— P e lil OmWt Lfco 
[01 9 4] **T. Bl4(a)fl)j:9l: % flf|=TC 
-S^Lfc^HJIE^/^XT?. 0j£0c (-^fil) <t 

XBF»«tfcfftt*H-<fc. ^/^UXE&Wfccfc^l T 

cfcyja^ai^ici*. 03 (d) t^-rj:?*^— ^nr« 

1 000/0) s*»S££«u &mmo>*7'<)\,x&m 

tt:?Ftt£01 5(a) \Z7TiLtZo ^^/UXEFaWSU 

to 1 9 5] 014 (b) iz^-r^fcttiuiaii 

/<;UXT% t7/^XBH*1. 5 T T— £t It, £ 
PS0)i5S/^^E^^14*«li4L^ o 014 (b) 



lcfcl\T. or i liac (-ffiffi) £ LT-#lc3g<b£-fe»: 
fee Si 5 (b) lz&i8£(Bactt#te£^L*:o arc 

[01 9 6] (2) -tc-e, *iB/<;i,x»iia 
i =1. £j =1. 5t@SLt, £flUBJR* SffeMtD 

6<D^flJIB®/^UX$ffiffiLT«litL 

fco 01 6(cfctxrs^izo. 5To>iB^/^uxEr B i 

£1 {liiJnLfcaX*. ^g£!E5£lci 1 Tlztffc-^lt 
Sfctf>-CfcS 0 w 5 Lt, ^-*g<hT-?P B 1:gjb<£i 

fro 7ClZfc£3H&|*1 1 T7-^7^1 1 T^-^RSK&i&i 

yilL/^->t\ 1 1 T^r-^OItrSlc^^LT. 5fc 

S4LTO^fl)T?, i^*c&!^fi&a)±IEI*1 7. 5^- 
y»(ns)t?fcy. 11TI*»1- 27^<f^d8> 
(1/ s) dfcS**. 017.1 8&«1 9ICI*. Zjt 

[0 1 9 7] 01 6 (a) (D<fc?fc#9JIE«i/*;UX£E 
UT. 5fc^<Z>iEii/<;UX(*i StfcffttSII^fc. 01 7 
(a) St/ (b) lif*lftl7-^It7-^f a 1Sa)a 

s e 01 7 (b) cty. £-r\ y»^si 7. 5^-y» 

&lT\zx-$Z><xi irltO. 8-1. 8*<S^-CfcSc: 

[0 1 9 8] 01 7 (b) Xlfr*— **fcV-*BBftl* 
ffimoi 1 T*<#£;h,Tl^l>tf>-C:. 2fcl=ari = 1 £ L 

t\ 01 6 (b) ^^■r«fc5^§Jie&/^x*ffi^ 

(a) At; (b) l*^^tt7-^Sf7-^F B 1S<7>)5 

i v— ims?**c!>0 ! tester- fc 

fi*<«€>tu £1 =1-1. 7<D©ffl-e&Jfffc^;/$j&< 
ib*it^^ct^3!i^o cc-e(*. 5! =1. 5* 

[0 1 9 9] 016 (c) iz^-f £3S:#gliE 

gy^UX^ffilxr. ai =i&.ifiPi =1. 5tLt, 
IMcot7A;i,x^ g*#tt*«l4Lfco 01 9 

(a) RXf (b) \***l?tL^-<?&t^-<?m^<Z>P 

So =0. 755filT^Ma)-7-^gi:V— 

/5m =0-1. 8 0>l6t^ttB*Cft»<ty^*A« 

[0200] iU±J:yari =1. Pi =1. 5. 0m = 

o. atr*i\t. mmoi ^ Ti—i&tWL'hWv* 

(3) JiiB (1) Rlfi (2) O^m^Ttlz. cr i =1 

±0. 5. /3j =i±o. s^fflt, msa (»»je» 
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fc/^UX#f!l7j5&£3 T~1 1 TV-^I^b^EF 
M&Mm^lzKLXUfrtzo M&ttoU&V-t&ZtO) 

[020 1] n*<<S8L Ot«7-^Wn 

T = 2LT S tztzL. U*2J*Lt0>g8U <7CDlB 
^RSLT, m^LfiOEIBlctfau ISSt/*?— Pw 

pbj *^wf-<#Er^7/<;uxEr B ^ j * 

[O 2 O 2] 

[»2 5] 0M + £i ^=2 
or i +0j =2 (2^ i ^m- 1 ) 
<*m + £m = 1 ■ 6 

T= (2L+1) TOV-^SiaSOli^l*. m=L<I 
[0203] 

[»26] ai P + 01 " =2. 5 
Of j 1 + £ j • =2 (2^ i ^m-1 ) 
<x m ' + £m ' =2. 1 

tLTL^. 0*y % 2LT7-^i: (2L+1) TV 

[0 2 0 4] I3 2 0-C?(i. or i T 0) n T *1M(ilz*f 
-f&mmTM =OiLm. n^4"C:l£. n 

+BBE«/<^XSI*. a-, =0. 8. 0 \ = 
1 . 2 (2^ i ) -e-gt Lfco *^>(C % nrt* 

«BtO>»fi-|::f** of! =0. 8. 01 = 1 . 2. a m = 

0. 7. 0 m =o. ^ao^iziiart f = 

1 . o. ' =1 . 5. a ra ' =1 . 0. e m ' = 

1. 1<tLfco 3 TCDli^(D^llJ^IT*. a\ = 1. 

2. 0! =1. 5-C*>*5if3T-7— ^SSffc. 

fc\ B2 0T*li, fB$t/<;uxeFi3<!:. *:7/<;uxEM 

[0 2 0 5] IB^/^^—Pwi „ y\V7X/<7-Pbj 
(i i l^efc t>t*— Pw=2 OmW, Pb=0. 8 m 
WiLfc. >^^/<*7— P e(*1 OmWctLfco 9 0t- 
/<— 7*f h& (ftiagB«*0BI4:^ft-r) «-nTV 

021 (a) ^&t;v— tm&vvz&m* 1 
(b) tz^Lfco v— <7^&i;v-^rBmiii5«iE5S(z 

-M, ^^/<r7-Pe*|iaM(C^LT^^$fTofc 

[0206] (4) ftmot&mz&mv tou v <?m 



x. cdi hsa^fco 

*u C<0ig^CDg^Q-/>7jSSmi2 3. 1^-y»r 
&£o n^4lcfc^ri*. or j T (l^i^m) 

Of i =0. 5. 0 j =1. 5 (2 ^ i ^m- 1 ) T?— £ 

[0207] *MH/<JUX»*I4BI 2 2 IC^-Til U X& 
£0 IP*.. n^fi»(DJi^(Zli % a 1 = 0. 6, 0! = 
1 . 4. or m =0. 5. 5 m =1 . 4T?fcy. ^»(7>S 
^icfiaj ' =0. 6. 0i ' =1. 9. a m ' =0. 
6. j3 m 9 =1. StLfco 3TC0li^O^IlJ^-e. 

1 =0. 8. £1 =2. 4-0*>*5£f3 TV— ^7fi£ 
#fc 0 CCD^SlJIBg/^UXIi. n = 30)ii«&*Kt>r. 

ttto. 02or*#t > ^fclsg/<;uxg$-Siz«ofc* 
«P7>»B*, 1 6/1 0fS (SiiSl3SJ±«>J) L 

T^b^-y-^-^^^-r^o fEii^-Pwi . y<-r 
T'X/^^-Pbjii^iiy i iz&PyT-'Zx*. 1 efga 

^<hl^C<. P w = 2 O mW, P b = 0. 8mW<tl 
fee ?^9-Pet1 6fgHS^m:i OmW^rL 
tz 0 

[0 2 0 8] 9HJ^--/<-v-r («Hs]iBfi$ 0[E]«t 

tf7-^f H 1S0)j6IS@2 3 (a) V-^St/V— 
^flOV'^*02 3 (b) (Z^-r o 7-^1^7- 

€>A^ 1 7. 5^y»iJlTl3J|X*otco 

[0209] fcfc. ^-r h-e(4&<. -a. ;H 

SFblc2-^y»gS^^^*<*#*nfco (5) 

1 i T7- tmnttmum'Omt i i to 
v— ^r H i^t>*^^yigL/<^— > (1 1 Ty^- 

» it. 3 T 7-* fflO»!E»y i 3 T III 

*>t>*£*§yiSL/<*--> (3T/<*-» tzm^x 

t-A-7-< h*fT-3fco 3 T 9 E^-— /<— 
h^. 1 0[5]g(C1 1 T/^ — >*^— /*-^-f h 

it, sTfi^-o^r-vyru^uaxsT^ (dBm^i) 

SiSittLtlgLfc (71— /^-7>T h>^^it) o ^ 
T. 1 1 Tttm2 OOftmttt:*— XlZQfj T (1 

[0210] t§Lmt&m<?nv<?mmt<Dm£-j£t l 

CDfi8(Di oftil. 1 2{g«. 1 6f&31&u: 
1 sea-e, ^-r h>N^it2 o d Bja±*q§t> 

^fco >immLtzm^. n T7 
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B««-e«BLfc. 

asHbaottsa-ewKu ai&a^sfiSttasHCcfcoT 
§g««4 

0. 6mmlS-e V^jv*? tf 7f0. 74//m, 3|ig&J 
O. 2 7//m, IS$»3Onm0h7'^>yi(DS 
*^Lfc7K'J^-^^~h«flSSffi-hl3 (ZnS) 80 

(S i 0 2 ) 20ftiIS6 8nm, G e 5 S b 77T e 18 1B 
81*1 4 nrru (ZnS) 8 0 (S i 0 2 ) 20«^J1£ 
2 5nm, A I 99. 5 T a 0. 5 Q-^SStfii * 2 O O n m 

(*Sgtt¥«nOOnQ'm, E««fit*0. 5Q/ 

•^CDJilZXei/a- Hc£oT»4/im<DStt«®lb© 
BB*Klffc. CtU::. i5-ttl^i;jf#j££*rr*J¥ 
*0. 6mm<DS«*ftSy^1±T*B^b^^-f X^^t 

[02 12] fbtlfcf-fX^I^Lt, HS£W3£fi] 
«IC U-1f— Jfcg£j8 1 0 nm. £— AtDgttJRjl O 
8//mxg«ift1. 5^m(DSR^<D^3felf— A^g 

s-e^rL. 4 0 0-6 0 0mW(DA9-SH*LTll] 

:7<&g|P»N A = 0. 6 5 0>fF«SB-C« h5^*>^ 
3tt^7^-*X-9—7fC*ANltr»ai^1 @foft6mW 

ODC3tS4m/sflI$tt, «a<bu^;uo>y -f 

[0 2 13] JB«W*BfflfCtt. /^Xf'>^DDU1 
00 0 (&g&|6 6 0 nm, NA = 0. 6 5) 

Lx&mfci&m^Mv hn^xagAWGe 

m-Cfcy. DVD (3. 5m/s1?, 26. 16 MHz) 

[0214] ett^tiat dvdcd4. sfga 

f:ffiWl6. 8m/ s WP^|»H12 5. 9 
3MH2, Wvtmmi. 9nsec) <t Lt, 02 

Ltzo 1511/^7— Pw= 1 5mW, l^/W-P e = 5 
mW, /WTX/^-P b = 0. 5mWT'-^i Ltz a 

TbtU Tw+Tb = 1TtLT, MSWPwi 
Pb*i»Lf:S& (025 (a) ) t. Tw+Tb= 
2 T £ LT\ 7jg»3<0Pw<>:Pb£8g3tLfci§-£ (02 



5(b)) (7>2O0>i§^|CO^ W*«»001B«^ — ^ 
aJ»0^iaSa)Tw^T{Z^«)it (Tw/T) #c#ft 
£HHffiL/= 0 2Ti«0Tw/T^1. 0<7>«-&T?. IS 

tttofco 0. 5*S«-CI*SA/*:a»3bt#6*LTj3y. 
E»/<7-BI*KIB*<*+#fcfc*. SflthJW^fiL 
Tl>S<t#Xt>tl^o JSIC, Tw/T^L OUOi 
■"CI*, TwOJ»Jn(zfft\ jfcBft*<«TLTl*«. C 

jttmmtf^jKL-cmsiiibicj: y #fljt<b*«E 
Kiasi*5%j=y t/h4<«py % ba/*£& 
<<x<Dmmx&mmi*i&<. e^£«»ljm»&*i«j:** 

ofco -Oii^ 1 TJBB-ei*. +»<PE»^ , 7— B» 

[0 2 15] fil±0)ttJft^&. »MCft/<^ft^ft 
2*fc(*3-e. *5<i:t,2^ i ^m-1 <7>«rp1^9JIB 
^/^UXSMcfc^T. or , = cr i ' =1. £j = 0j' =1 

T-fX**** Hm/sMl7. 5m/ s (DVDg 
B3. 5m/s<D4&tf SfgjIIZffiiS) <7>iS«g-eSit 

^^fettiByjRL/^ — > (8T/«.-» 3T 

(3T^-» fcfffll^T. *— 
h*^T*ofro 3 T/<$ — 9 Js]^-— /<— 7 

X. 3 T^#a>^r^'JTU^<;K7)«T**^-— /<— V-f 
h»ajfci:LT**>fc. D V D <h R CEttfBg* 

flOM"— /<— 9*f h>H*Jtt3R»fcfcZ5. 1 4m/ s 
5m/sf*lftlt?2 5 d B JU-t(DfilA<# t> 

[021 6] flnB4MHBft/<A'XJI±**3l= 
«»J2T**— Xi Lfc/<;UX#»*flfc*3 
T~1 1TW1 4 T^7— **3^&4SE FM + ^Pfl 
§lBg$8ai4m/sWl6. 8m/ s (DVDS 
aS3. 5m/s(D4<&5S&tf4. 8<Si£) iCfcfLTfr* 
ofco 4ft5SlCfclf*$ UV<?m>6l8l\tl O 4. 9MH 
2. <?ny?mm*9. 5nsec-C&y. 4. 8(Sa£ 
I-felt** □?0M9Hktt1 2 5. 9MHz,>ny> 
^^14 7. 9 n s e c-C*^o JltkHftXibX^M^tt 

i*B2 6ic*-rayc**« o«y^— 

^nT = 2 L T (fct£L. L fi 2 Jjl±(D6S) Oig^, 
[0 2 1 7] 
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[82 7] T dl H-0f 1 = 2 (T d i = 0. 95) 
£ j-1 + <*i = 2 (2^ i ^m- 1 ) 
tL. n*<$8u 0*y7-jItfnT= (2L 

+ 1) T0i|^ ^-^<DieSlC|gLT. T — £ 3rm = 

[0 2 18] 

[»2 8] T d i' +orr -2. 05 (T d i' =1) 
£T +«2 f =2. 45 
£m' H- Of i * =2 (3^i^m-1) 
^nr-r =2. 45 

<tLfc e C0)Jg^ L = 2 T +0T2' =2. 9^ 

L. ar m =1. ar m ' = ar m +0. 2 = 1. 2 i: Lfc e 
[0 2 1 9] f Lt, L^3<Z>Ji«£l*. tBEB/ax 
SI*, or s ' =orj = 1 „ £ j' = 0j = 1 (2^i^m- 
1) -e- £<t:U ar m =a m ' = 1 T— &£Ltz 0 
L^2"C(i. *1 = <*r =1- 0 &m=Pm' = 

0. 4-enlZlc*; ^-r-^it Lfco * fclC 3 TC&ig^l*. 
T d i=1. 15. ari= 1 . 2. 0i = O. 8T?*>«J:5<!: 
3T7-^ISW: 0 fcfc. 02 5TM*. ISSt/^UXE 

rat. t7/^gf H i^ ^^tvffi^aoji^&t/T 

[O 2 2 O] AV7X^9-Pbitt i (:: J: i=>-r-S0> 
lPb=0. 5mWa, >S^/^r7— P et*4. 5 mW 
£ Lfco iEit/^-Pwjt i (cj:b-r-^<t L9lsl^ 
— /<— ^-f ht(Z)i'r^ • % >— ■ 9uv<?*Jv9t&m 

— P r = 0. 8mW. $SiIg3. 5m/sT'ft^fc e I* 
■rHOlE»*l3llz^l>Ttia2 7 0 (a) (b) IZ 

7jk?£?lZ s 15^/^7— 1 5. OmWlCfclNtl^v ■ 
■ ^n^^^*>^l*1 0%5fejH. &mmt6o%&L 

g/<7-1 5. OmWt't-/^7>f htt#tt*B5£L 
027(0 (c) (CJF-f cfc5l:zi ooooiaa 

T[l:<t^£<bL<i:^ofco 

[022 1] *£|C. m&0>T4 X*lz*tLT. ffirlB» 
IfltS&/^UX5££*;£ 3 (z*-3l*fcB 2 8 |C^-r/<;UX 
»«*a*fflt^T E F M + £imi#IBfi * D V D 2 <S5S 
lc4S^-r*Sil7m/s. ^P7^M»52. 5MH 
z (*n?$JBJHl 9. 1 n s e c) TffB&Sfrfco 
fr e 4fS&;&tf4. 8te3Sia®<tl^<il^WTX/^- 
S-SPb=0. 5mWtU iIiA9-PeS4. 5 
mW^ Ltc5^T?. IHg/<7-Pwjt i lz£*-f-& 

^^^SiSSCDlSS/^-tt^tt^^Lfco 02 7 
(a) Rlt (b) f^-Tcfc5(C. iEH/^-l 3. Om 



1*5 7 %£1±£II3!L-C R t opl*^J1 8%trfeo 
fco IS®/^^— 1 3. 0mWT't-/^-7^f httStt* 

m&Ltzt^z^ 027 (c) iz^-r^a^. 1 OOO 
oisift-etx-/i; • - ^p^^i/^^rti i %jsTF 

■Cfcofco CCDt^Rtop&^PSli^/^^-f h 

[0222] m-tcfcy. »aiies^;ux^*ji3ics 

^l^fcy^UX^flJ^^ffl^^C^ICckor. DVD® 

lector. DVDOf-^xurtfc^Sfi 

[0 2 2 3] 

om&mt. BallBS-fb^pJ^t^^o UUTIi. IB® 

X.tf. CDmm<Dl 2fgjlfel-t-C?EFMSiS'7— ^fl)* 
-/<— h £*t£: 3 C DA*. DVDSSiTe 

4fSaIIU±-r?E FM + JI7- 0 a)*— A— ^-f h 

[0®<BfS«fci&iE] 

[01] **^^«*p^lBS/<;ux^9J^i:^a)^ 

[0 2] «£*o)iag/^ux^iii*aa)ift^0 

[0 3] fi*<b^*lS»a»<DE«T-^^tt&tfS» 

[04] ffi^b^IH®K(*<DiagBfc|B«3t*^»U 

[0 5] EFM^lifi-^CD^^ (7-f/^-» 0) 

[0 6] *^^HSfi^(7>1 1 TV-^<7)iH®^;UX»9J 

om 

[0 8] *K933gffi«|i rcfeif^. )g m <tv-^7^g 
[09] *^HiWl IZj>lf^. EFM^>^A/<^r 

[0i o] *«^sijfi«i rzfcit-sv— *B*Hlfi/X'< 
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